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R. Richard Leinhardt, and Jack 
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special care in the elderly and in patients taking 

drugs (including alcohol) capable of causing /; 

CNS effects. Dryness of the mouth occurs 

in about two thirds of people. Please 
see Prescribing Information on P d 
next page before 
prescribing. 
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Transderm Scop” 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scóp is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scóp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 7596 reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scóp provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scóp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scóp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scóp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comesin contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 
operating dangerous machinery. A patient brochure is available. 
Drug Interactions 
Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scóp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scóp is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scóp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scóp is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scóp: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scóp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scóp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scóp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 
КАВ А 
References: 


1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scóp* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price М et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scop, compared to 50% with Dramamine* 
(P 0.05). 
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SAY IT WITE 





MANUAL 
OF STYLE 


The one to consult 


hether it's a multi-volume work or a 
short article, you'll find the write stuff in 
the AMA Manual of Style. 

This 8th Edition, a major revision, is the stand- 
ard among medical publishers. All major aspects 
of manuscript preparation are covered in five 
sections which outline: € Preparing an article for 
publication @ Style € Terminology € Measure- 
ment and Quantitation € Technical Information 
and Bibliography. 

You'll find everything you need to make your 
article a success including: € Legal and Ethical 
Matters € Grammar € Punctuation € Word Use 
* Foreign Words and Phrases € Diacritics 
* Abbreviations € Units of Measure € Numbers 
and Percentages € Mathematics € Statistics 
* Production and Printing Terms € Editing and 
Proofreading Marks € Eponyms € Nomenclature 
* Greek Alphabet € Virus Names * SI Units andi) 
Conversion Tables € Expanded Collection of 
Graphs and Charts € Bibliography € Resources 
for On-Line Databases. 

Next time you have a question about making 
your medical writing more clear, concise and 
accurate, be ready with one simple answer — the 
AMA Manual of Style. Order your copy today! 
1988/377 pp/4351-X/$24.95 

Want it faster? Call FREE 
1-800-638-0672 from any- 
where in the U.S. 
Maryland residents 
call 528-4221 
COLLECT. 


Yes, send me copies of AMA Manual of 
Style (4351-X) at $24.95 per copy. If not com- 
pletely satisfied, I may return the book within 30 
days at no further obligation (US only). 








Payment Options 
Save postage and handling charges by en- 
closing your payment or charging-your order. 3 


O Check enclosed О Bill me 
O VISA O MasterCard O Am Ex 














Card # Exp. Date: 
Signature/ P.O. # 

Name = 

Address 4 
City/State/Zip = 





Williams & Wilkins 
428 East Preston Street 
Baltimore, MD 21202 


© 
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The Denver Splint Company, Inc. 
S. Quebec St, #200 * Englewood, CO 80111 • (303) 771-5550 • FAX 303-771-4460 
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Instructions for Authors 


Note: Please read these instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 
Send manuscripts by first-class mail to Byron J. Bailey, MD, 


Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
165-9040. Manuscripts are received with the understanding that 
they are not under simultaneous consideration by another publi- 
cation. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for pub- 
lication must be accompanied by a letter containing the following 
language: **In consideration of the American Medical Association's tak- 
ing action in reviewing and editing my submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all copyright own- 
ership to the AMA in the event that such work is published by the AMA." 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In ease the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.—A1l accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.— Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page)—The title page should include all 
authors' full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract (Second Page).— Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do not 
include a "summary" section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-em (8% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 ст 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Systéme International (SI) measurements 
throughout the manuscript. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors (list all authors and/or editors up to six; 
if more than six, list the first three and "et al"), (2) title, (3) jour- 
nal name (as abbreviated in Index Medicus), (4) year, (5) volume 
number, and (6) inclusive page numbers, in that order. References 
to books should include (1) authors (list all authors and/or editors 
up to six; if more than six, list the first three and “et al"), (2) chap- 
ter title (if any), (3) editors (if any), (4) title of book, (5) city of pub- 
lication, (6) publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator should be included when ap- 
propriate. The author is responsible for the accuracy and completeness 
of the references and for their correct text citation. Please note this 
journal’s punctuation and sequence style preference in previously 
published reference listings. 


Legends.— Legends should be typed double-spaced, beginning 
a separate sheet of paper from the text. Length should be limit 
to a maximum of 40 words. Magnification and stain used should 
provided when pertinent. All photographs and illustrations doc 
menting any postoperative change must be labeled as to tll 
postoperative interval. The label of “postoperative” is insufficiex 
by itself. 

Tables.—Each table should be typed double-spaced, including a 
headings, on a separate sheet of 21.6 х 27.9-ст (8% x 11-i 
paper. Do not use larger paper. If a table must be continued, di 
second sheet and repeat all heads and stubs. 

Consent Forms.—Manuscripts reporting the results of expem | 
mental investigations of human subjects must include a stateme 
to the effect that informed consent was obtained after the natus 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patient 
in which a possibility of identification exists. It is no longe« 
sufficient to cover the eyes to mask identity. If a photograph is e« 
a minor, then both parents must sign the consent form. 

Refer to patients by number (ог, in anecdotal reports, be 
fictitious given names). Real names or initials should not be use 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplicate, unmounte«- 
untrimmed, and 12.7 X 17.3 em (5X7 in). Send high-contra 
glossy prints (not photocopies). Figure number, name of senic 
author, and arrow indicating “top” should be typed on a итте“ 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if tl 
editors believe that color will add significantly to the publishe 
manuscript. The ARCHIVES will pay part of the expense of reprc 
duction and printing color illustrations, the remainder to be born 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $400 for up to six square 
finished illustrations that can be arranged on a one-page layou‘ 
Any additional illustrations or special effects will be billed to th: 
author at cost. Positive color transparencies (35 mm ргеѓеггеф 
must be submitted for an evaluation. Do not send color print 
unless accompanied by original transparencies. Do not subm 
glass-mounted transparencies. 

Financial Disclosure.—In the cover letter, list all affiliations wi: 
or financial involvement in organizations or entities with a direc. 
financial interest in the subject matter or material of the researc 
discussed in the manuscript (eg, employment, consultancies, stoc 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Edito 
will discuss with the author the extent of disclosures appropriat 
for publication. 





PLEASE Note: Most COMMON ERRORS TO AVOID 
(SEcRETARY'S CHECKLIST) a 


(1) Failure to send original typed manuscripts plus t 
copies. 
(2) Failure to double-space entire manuscript (abstracw) 
references, legends, and tables). 
(3) Failure to convert to SI units. 
(4) References not in proper format, not in numerica 
order, or not cited in text. 
(5) Use of 1%-spacing rather than double-spacing. Do off 
justify lines. 
— (6) Failure to send two sets of illustrations/photographs. 
— (7) Title too long. 
— (8) Failure to label abstract or to provide abstract. 
— (9) Incomplete or improper consent forms for patient phc 
tographs, improper legends. 
— (10) Failure to include copyright transmittal letter. 
—— (11) Failure to include all authors’ personal signatures : 
copyright transfer form. 
—— (12) Failure to designate the corresponding author ar 
provide phone number and address. 
—— (13) Failure to get consent forms for illustrations previous 
published elsewhere. 


For Rhinorrhea and Congestion’ 


е 
Multi-Patient 
Prescription 


d B.1.D. Titratable Tablets 
- B.1.D. RYNATAN -S* 


RYNATAN 2: 


JITRATABLE TABLETS 


Each capsule-shaped tablet —-ontains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 ng; pyrilamine tannate, 25 mg. 


*Patent pending. RYNATAN*-S«s the combination of RYNATAN* Pediatric Suspension 
(4 fl oz) and a 10 mi calibratecoral syringe 


tWhen used for symptomatic resief of coryza and nasal congestion in allergic rhinitis or 
the common cold 


Please see the following page tor prescribing information. 


* Convenient Oral Syringe 
* By Prescription Only 


RYNATAN Sieg 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg: 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg 


S WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
© 1989 Carter-Wallace, Inc. d Cranbury. New Jersey 08512 





 RYNATAN 2:2 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 


RYNATAN-G 315. 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. ф 





Description RYNATAN* is an antihistaminic/decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 


Phenylephrine Tannate 25 mg 
Chlorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25 mg 


Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5mg 
Chlorpheniramine Tannate 2mg 
rilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
saccharin sodium, sucrose. 


Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chlorpheniramine and 
pyrilamine. 


Indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapy should be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
and patients sensitive to any of the ingredients or related compounds. 


Warnings Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcohol or other CNS depressants (e.g., hypnotics, 
sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
in children, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
ог operating machinery while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long term animal studies 
have been performed with RYNATAN®. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children and comatose patients. If gastric 
lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 

Dosage and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults — 1 or 2 tablets. 

RYNATAN Pediatric Suspension: Children over six years of age — 5 to 10 mL (1 to 2 
teaspoonfuls); Children two to six years of age — 2.5 to 5 mL (1/2 to 1 teaspoonful); 
Children under two years of age — Titrate dose individually 

How Supplied RYNATAN® Tablets: buff, capsule-shaped, compressed tablets іп 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-96). 

RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. 
bottles (NDC 0037-0715-67, labeled RYNATAN*-S*) and in pint bottles (NDC 
0037-0715-68). 

Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat — 
above 40°C (104*F). 

RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 
15*C-30*C (59°F—86°F); protect from freezing. 

*Patent Pending 


RYNATAN*-S is the combination of RYNATAN Pediatric Suspension (4 fl. oz.) and a 
10 mL, calibrated, oral syringe 


WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 Rev. 6/88 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
ү) Cranbury, New Jersey 08512 
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INTRODUCE 
THE OLDEST 
ADVANCE 
In MEDICINES. 


Its called talking. If your older patients don’t 
ask you about the prescriptions they've been 
given, make it a point to tell them what they 
need to know. Make sure they know the 
medicine's name, how and when to take it, 
precautions, and possible side effects. En- 
courage them to write down the information and 
ask you questions about things they don't 
understand. 

You'll also want to take a complete medica- 
tions history including both prescription and 
non-prescription medicines. The history can 
alert you to the potential for drug interactions 
and help you simplify their regimen. 

Re-introduce the oldest advance in 
medicines. Make talking a crucial part of your 
practice. Because good, clear communication 
about medicines isn't a thing of the past. It's the 
way to a healthier future. 


Before they take it, 
talk about it. 


М Ҝ National Council on 
A K Patient Information and Education. 


666 Eleventh St. N.W. Suite 810 
Jashington, D.C. 20001 





Medical News 


CHARLES M. STIERNBERG, MD, SECTION EDITOR 
University of Texas, Galveston 





The Role of the Facial Plastic Surgeon in 
Microtia Repair 





Eugenio Fred Aguilar, MD, Houston, Tex, addressed the 
Fifth International Symposium on Facial Plastic and Re- 
constructive Surgery, in Toronto, Canada, on the subject of 
the role of the facial plastic surgeon in microtia repair. 
Aguilar stressed the common misconceptions that surround 
the management of patients with congenital microtia. The 
most common of these misconceptions are due to lack of 
knowledge about the disease process and the therapy that 
is available to the patients. These misconceptions include 
the fact that the child is totally deaf and will have no rea- 
sonable prognosis for hearing. Other fallacies presented are 
that nothing is available, that the child needs an immedi- 
ate hearing aid, or that the child needs immediate surgery. 
The team approach between the otologist and the recon- 
structive surgeon was emphasized, along with the recom- 
mendations made for appropriate diagnosis and workup. 
The treatment for both the microtia and the aural atresia 
were addressed. It is hoped that better dissemination of in- 
formation will lead to more appropriate referral and 
enhance treatment of this congenital anomaly. 

— GERALD S. GUSSACK, MD, Atlanta, Ga 





Functional Consequences of Surgery for 
Oral Cancer 





On June 27, 1989, at the Fifth International Symposium 
of Plastie and Reconstructive Surgery of the Head and Neck 
in Toronto, Canada, Ian A. McGregor, FRCS, Glasgow, 
Scotland, reported on his experience with managing tumors 
of the tongue ard mandible. His conclusions emphasized the 
importance of soft-tissue reconstruction for reestablishing 
adequate functional control of the oral cavity. Tethering of 
the tongue to the floor of the mouth, especially anteriorly, 
was found to be the most important factor causing poor 
speech and faulty food and saliva control. One should 
endeavor to maintain or restore shape and volume to the 
tongue, and to preserve its mobility. Maneuvers that folded 
the tongue on itself, or those that approximated a superior 
glossal incision to an inferior floor of mouth incision, 
frequently restricted motion of the tongue and hindered 
postoperative functional oral rehabilitation. Tethering can 
often be avoided with the liberal use of skin grafts and/or 
flaps to resurface open oral defects. Superiorly based flaps 
were suggested to be more efficacious in restoring func- 
tional control by promoting elevation of the tongue, rather 
than holding it down as was occasionally observed with in- 
feriorly based flaps. Maintenance of satisfactory oral func- 
tion alse depended on the ability of the surgeon to remove 
only these tissues involved with tumor. The mandibular 
swing approach to the oral cavity was found to minimize 
damage to normal structures and to provide superb visual- 
ization. Currently, saw blades are available that preserve 
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the interdental papilla, allowing the surgeon to precisely 
divide the mandible between teeth while also assuring 
long-term dental viability. 

McGregor also discussed patterns of tumor extension in 
the mandible. On invading the mandible, tumor tends to 
spread downward along the periodontal membrane to 
eventually invade the perineural sheath of the inferior al- 
veolar nerve, whereupon it can readily extend both distally 
and proximally. Bony barriers were noted to be lacking in 
the edentulous mandible, where multiple superiorly based 
foramina permit rapid tumor spread between the overlying 
mucoperiosteum and the perineural sheath of the inferior 
alveolar nerve. Because of the poorer pregnosis associated 
with perineural invasion, he suggested that tumor resec- 
tions should include the jaw inferior to the inferior alveo- 
lar nerve when tumor extension has reached the level of the 
nerve. Tumor invasion in the posterolateral aspect of the 
mandible, particularly at the condyle, was noted to be rare. 
It was suggested that the condyle be preserved in most cases 
to simplify reconstruction. This maneuver would leave a 
horizontal gap that could be readily reconstructed with a 
radial forearm free flap, rather than a more complicated 
L-shaped defect requiring a more complex reconstructive 
effort. — RAYMOND J. KONIOR, MD, Chicago, Ill 


Cyanoacrylate for Bonding Bone and 
Cartilage: An Experimental Study 


At the recent meeting of the Fifth International Sympo- 
sium of the American Academy of Facial Plastic and 
Reconstructive Surgery in Toronto, Canada, Dean Toriumi, 
MD, and coworkers, Chicago, Ill, presented an experimen- 
tal study evaluating the tissue response of ethyl-2-cy- 
anoacrylate (Krazy Glue) and butyl-2-cyanoacrylate (His- 
toacryl) when used to glue a bone graft to cartilage. A rab- 
bit ear model was used employing ethyl-2-cyanoacrylate on 
the right ear and butyl-2-cyanoacrylate on the left ear. 
Histologic analysis at 1 and 2 weeks, and at 1, 3, 6, and 12 
months revealed the following: (1) Ethyl-2-cyanoacrylate 
produced an intense acute inflammation with some tissue 
necrosis and sterile abscess formation. This reaction sub- 
sided only to be replaced by chronic foreign body giant cell 
reaction with adhesive-filled inclusions. The adhesive 
was completely degraded within 1 year. (2) Butyl-2-cyano- 
acrylate produced a mild foreign body giant cell reaction 
that gradually diminished but, in some cases, persisted for 
over 1 year, or as long as the polymer was present. There 
was rare sterile abscess formation and no evidence of tissue 
necrosis or graft rejection. (3) There was no evidence of 
carcinogenesis after 1 year. 

In conclusion, the authors recommend that longer-term 
studies are needed. They also believe that butyl-2-cy- 
anoacrylate is superior to ethyl-2-cyanoacrylate primarily 
because of its much lower histotoxicity. 

—B. J. S. Арлмѕ, MD, Durham, NC 
(Continued on p 15.) 
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INTRODUCING 
Boos 


IN UNEXPLAINED COUGH, GLOBUS SENSATION 
PERSISTANT THROAT CLEARING, OBSCURE PHARYNGITIS 
NOCTURNAL COUGH AND WHEEZE... 


.. THINK OF GASTROESOPHAGEAL REFLUX! 


hen infection and neoplasm are 

excluded, where allergy is unlikely, 
and symptoms persist despite time and 
therapeutic trials, think of reflux. 

When laryngoscopy shows typical find- 
ings of post- and interarytenoid inflamma- 
tion, pachydermia and contact granuloma, 
think of reflux. 

And when you think 


BEDGE ` 
The Anti-Reflux Mattress 
For information and orders, write or call: 


BEDGE Inc. 


400 S. Farrell Drive, Suite B-102, Palm Springs, CA 92262 


(619) 340-3813 
(ORDERS ONLY — (800) 525-4820) 


of acid reflux, think of BEDGE. The treat- 
ment of gastroesophageal reflux disease: 
begins with postural, anti-gravity position- 
ing to prevent acid regurgitation into the 
esophagus and pharynx. The Bedge pro- 
vides ideal positioning. It's long enough to 
affect the critical EG junction area, wide, 

firm and comfortable for a good 

night's rest. . . . 


ea 


A 


GASTROESOPHAGEAL REFLUX IS AN E.N.T. DISEASE! 





(Continued from p 13.) 





Airway Complications in 
CHARGE Association 





Dr Benjamin Finkelhor and colleagues presented a ret- 
rospective analysis of airway complications in 16 Boston 
(Mass) Children's Hospital patients with CHARGE 
(coloboma, heart disease, atresia choanae, retarded growth 
and developmen:, genital hypoplasia, and ear anomalies/ 
and or deafness) association, at the recent meeting of the 
American Society of Pediztric Otolaryngology in San Diego, 
Calif. 

Nine (56% ) of 16 patients suffered significant sequela of 
obstructive airway events: 3 patients died, and 6 showed 
evidence of profound mental retardation. Of 11 patients 
who underwent choanal atresia repair, 70% suffered re- 
stenosis. Despitemultiplerevisions, only 5 of the 11 patients 
operated on achieved nasal patency. The authors concluded 
that, in light of the frequency and seriousness of hypoxic 
events, and the low success rate of choanal stenosis repair, 
patients with CHARGE may be better served by early tra- 
cheotomy than by early choanal atresia repair. 

—RANDOLPH R. CoLE, MD, Houston, Tex 


Pediatric Craniofacial Surgery 


At the recent meeting of the Fifth International Sympo- 
sium of the American Academy of Facial Plastic Recon- 
structive Surgery held in Toronto, Canada, Lawrence 
Marentette, MD, and coworkers, Minneapolis, Minn, de- 
scribed their technique for remodeling cranial vaults to 
correct eraniosynostosis, craniofacial synostosis, plagio- 
cephaly, brachyeephaly, trigonocephaly, and lambdoid syno- 
stosis. He emphasized the importance of using tongue and 
groove cuts in both the cranial and facial bones in infants 
in order to obtain the best alignment for miniplate stabili- 
zation. This method also yielded the best cosmesis. 

Most importantly, this surgery should be done early and 
by a team that includes an otolaryngologist and a neuro- 
surgeon. Possible problems that can thereby be avoided in- 
clude increased intracranial pressure, papilledema, and 
secondary blindness, amd even severe mental retarda- 
tion.—G&ORGE G. KiTcH=Nns, MD, Montgomery, Ala 





Facial Reanimation by Cranial Nerve 
Substitution Without Tongue 
or Shoulder Paralysis 





Facial reanimation using the sternocleidomastoid branch 
of the spinal aceessory rerve (XI) was the subject of a pa- 
per presented by William R. Panje, MD, and Thomas J. 
Dobleman, MD, Univers:ty of Chicago (Ill) Pritzker School 
of Medicine, at the Fi^th International Symposium on 
Plastic and Reconstruct.ve Surgery of the Head and Neck 
in Toronto, Canada, on June 21, 1989. This selective nerve 
XI-VII anastomosis avoids the problem of speech and swal- 
lowing dysfunction, or shoulder weakness that can occur 
with a hypoglossal or spinal accessory nerve transposition. 
In a previous cadaver study the authors had identified three 
types of innervation patterns to the sternocleidomastoid 
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muscle. Each of these branching patterns afforded enough 
length after mobilization to be approximated to the pes an- 
serinus. 

In this paper, the authors reported their experience in 
five patients, some of whom had long-standing paralysis 
greater than 2 years. A microneural suture technique was 
used, as well as a vein graft, which acted as a sleeve around 
the anastomosis site. No major complications were noted 
and there was no shoulder or sternocleidomastoid muscle 
weakness. The average percentage return of resting tone in 
the five patients was 70%. Return of lower division function 
averaged 68%. Orbicularis oculi function was 48% of nor- 
mal following the procedure. Function of the frontalis 
muscle was 0% in four cases and 100% in one case. Syn- 
kinesis was present in all cases, but no hypertonicity was 
demonstrated. In conclusion, the selective XI-VII nerve 
transposition is a useful alternative for facial reanimation, 
which, though technically more difficult, does not have the 
associated donor morbidity of other nerve substitution 
procedures.— KENNETH А. BUCHWACH, MD, Kansas City, Mo 





Prophylactic Neck Dissection 





Drs Michael Freidman, Mahmood F. Mafee, and Vytenis 
T. Grybauskas, Chicago, Ill, presented their findings re- 
garding prophylactic neck dissection at the 1989 Triological 
Society meeting in San Francisco, Calif. The authors note 
that elective neck dissection has been recommended for pa- 
tients at high risk for occult metastatic disease. The liter- 
ature documents a wide range of false-negative results 
when decision making is based on clinica] examination 
alone. The threshold for recommending prophylactic neck 
dissection also varies among authors, ranging from approx- 
imately 15% to 80%; this is the risk for occult metastatic 
disease that would justify proceeding with neck dissection. 
The use of computed tomographic scanning offers the 
potential advantages of increasing accuracy and of evalu- 
ating the contralateral neck, but the disadvantage of being 
a costly procedure. 

The authors evaluated 182 patients who had undergone 
preoperative computed tomographic or magnetic resonance 
scanning. Of this group, 68 patients underwent neck dissec- 
tion, having clinically negative necks and confirmatory 
positive pathologic findings for metastases. Of this number, 
19 had positive computed tomographic findings, and 4 had 
positive magnetic resonance findings. Approximately 10 
patients had negative imaging and positive pathologic 
findings. For this patient grouping, the clinical sensitivity 
increased from about 72% on clinical evaluation only to ap- 
proximately 9176 when physical examination was supple- 
mented with computed tomographic or magnetic resonance 
imaging. No statistical difference between computed tomo- 
graphic or magnetic resonance imaging was discerned as 
far as the ability to detect occult neck metastases. The au- 
thors concluded by noting that routine computed tomo- 
graphie scanning is not necessary. However, selective im- 
aging of high-risk patients is indicated. For example, 
patients whose risk of occult disease is 2076 or greater, 
whose lesions cross the midline, who have had radiation 
therapy, or whose necks are difficult to examine clinically 
should be considered for preoperative computed tomo- 
graphic or magnetic resonance scanning. Results may then 
be used to help make a decision regarding elective neck dis- 
section.— RICHARD W. WAGUESPACK, Birmingham, Ala 
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First Annual Meeting 
of the 


North American Skull Base Society 


Approaches to the Skull Base 
February 17 - 21, 1990 


Marina Beach Hotel 
Marina Del Rey (Los Angeles), California 


Hosted by 
House Ear Institute, Los Angeles, CA 


President: Paul J. Donald, M.D. 


Organizing Committee: Donald P. Becker, M.D., Los Angeles Steven L. Giannotta, M.D., Los Angeles 
Antonio De la Cruz, M.D., Los Angeles Horace Norrell, M.D., Sarasota 
Paul J. Donald, M.D., Sacramento Albert Rhoton, M.D., Gainesville 
William Hitselberger, M.D., Los Angeles Laligam Sekhar, M.D., Pittsburgh 
William F. House, M.D., Los Angeles Herbert Silverstein, M.D., Sarasota 
Ivo Janecka, M.D., Pittsburgh Peter G. Smith, M.D., St. Louis 
Derald E. Brackmann, M.D., Los Angeles 


Local Organizing Chairman: Antonio De la Cruz, M.D., Director of Education, House Ear Institute 
256 South Lake Street, Los Angeles, California 90057 (213) 483-4431 


Fees: Physicians $350; Residents $50; Registered Nurses: $150. 
Additional fee of $100 will be charged for registrations received after January 6, 1990. 


Call For Papers: Abstracts must be received by September 1, 1989. 





CURRENT CLINICAL CONCEPTS IN OTOLARYNGOLOGY - 1990 
MARCH 15-17, 1990 
BAL HARBOUR, FLORIDA 
Sponsored by: Department of Otolaryngology, University of Miami School of Medicine 
Program Director: W. Jarrard Goodwin, Jr., M.D., F.A.C.S. 


DISTINGUISHED GUEST FACULTY 
Robin T. Cotton, M.D., F.A.C.S., F.R.C.S.(C.) 
Bruce J. Gantz, M.D., F.A.C.S. Calvin M. Johnson, M.D., F.A.C.S. 


Jonas T. Johnson, M.D., F.A.C.S. Steven D. Schaefer, M.D., F.A.C.S. 
COURSE DESCRIPTION AND OBJECTIVES: ‘Current Clinical Concepts in Otolaryngology'' is planned and directed towards the 


practicing Otolaryngologist and Head Neck Surgeon. All aspects of the specialty will be covered in concise and practical 20-minute presentations followed 
by a 10-minute question and answer period after every four lectures. Eminent visiting professors and local faculty will share their expertise in specific 
areas of otolaryngology, otology, neuro-otology, head and neck cancer surgery and facial plastic and reconstructive surgery with emphasis on diagnosis 
and surgical treatment. Newertechniques in the management of sinus disease, laryngeal problems, pediatric disorders, head and neck tumors and otologic 
disease will be discussed in relationship to fundamental basic principles. Discussion of recent advances in these and other topics will provide participants 
with up-to-date information, enabling them to formulate appropriate diagnostic and treatment plans in their practices. 


Fee: $350 Physicians in Practice; $250 Physicians in Training, Allied Health Professionals 


Course Hours:13 Category 1 AMA UNIVERSITY OF 
INFORMATION: Division of Continuing Medical Education (D23-3) 
University of Miami School of Medicine 


P.O. Box 016960, Miami, FL 33101 
Telephone: (305) 547-6716 


SCHOOL OF MEDICINE 





IN SEASONAL ALLERGIC RHINITIS 


ONE WORD DEFINES 
PATIENT SATISFACTION 





HISMANAL 


CASTEMIZOLE)™ 


THE FIRST ONCE-A-DAY ANTIHISTAMINE 


EFFICACY ALL SEASON LONG 


EFFICACY THAT LEAVES PATIENTS ALERT 
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ONCE-A-DAY 


HISMANAL 


CASTEMIZOLE) ^ 


FOR PATIENT 
SATISFACTION 














Before prescribing, please consult complete prescribing information of which the following is a 
brief summary. 

DESCRIPTION 

HISMANAL® (astemizole) is a histamine H,-receptor antagonist available in scored white tablets 
for oral use. 


CONTRAINDICATIONS 

HISMANAL is contraindicated in patients with known hypersensitivity to astemizole or any of the 
inactive ingredients. 

PRECAUTIONS 

General: Caution should be given to potential anticholinergic (drying) effects in patients with 
lower airway diseases, including asthma. 


Caution should be used in patients with cirrhosis or other liver diseases (See Clinical Pharmacology 
section). 


HISMANAL does not appear to be dialyzable. 
Caution should also be used when treating patients with renal impairment. 


Information for Patients: Patients taking HISMANAL should receive the following information 
and instructions. Antihistamines are prescribed to reduce allergic symptoms. Patients should be 
questioned about pregnancy or lactation before Starting HISMANAL therapy, since the drug should 
be used in pregnancy or lactation only if the potential benefit justifies the potential risk to fetus or 
baby (see Pregnancy subsection). Patients should be instructed 1) to take HISMANAL only as 
needed, 2) not to exceed the prescribed dose, and 3) to take HISMANAL on an empty stomach, eg., 
at least 2 hours after a meal. No additional food should be taken for at least 1 hour post-dosing. 
Patients should also be instructed to store this medication in a tightly closed container in a cool, 
dry place, away from heat or direct sunlight, and away from children. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenic potential has not 
been revealed in rats given 260x the recommended human dose of astemizole for 24 months, or 

in mice given 400x the recommended human dose for 18 months. Micronucleus, dominant lethal, 
sister chromatid exchange and Ames tests of astemizole have not revealed mutagenic activity. 


Impairment of fertility was not observed in male or female rats given 200x the recommended 
human dose. 


Pregnancy: Pregnancy Category C: Teratogenic effects were not observed in rats 
administered 200x the recommended human dose or in rabbits given 200x the recommended 
human dose. Maternal toxicity was seen in rabbits administered 200x the recommended human 
dose. Embryocidal effects accompanied by maternal toxicity were observed at 100x the 
recommended human dose in rats. Embryotoxicity or maternal toxicity was not observed in rats or 
rabbits administered 50x the recommended human dose. There are no adequate and well controlled 
studies in pregnant women. HISMANAL should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. Metabolites may remain in the body for as long as 

4 months after the end of dosing, calculated on the basis of 6 times the terminal half-life (See 
Clinical Pharmacology section) 


Nursing Mothers: It is not known whether this drug is excreted in human milk, Because certain 
drugs are known to be excreted in human milk, caution should be exercised when HISMANAL is 
administered to a nursing woman. HISMANAL is excreted in the milk of dogs. 


Pediatric Use: Safety and efficacy in children under 12 years of age has not been demonstrated, 


ADVERSE REACTIONS 

The reported incidences of adverse reactions listed in the following table are derived from " 
controlled clinical studies in adults. In these studies the usual maintenance dose of HISMANAL® 
(astemizole) was 10 mg once daily. 














Percent of Patients Reporting 
Controlled Studies" 


Hismanal Placebo Classical** 
(N= 1630) (N= 1109) (N= 304) 
% 


ADVERSE EVENT 


Central Nervous System 
Drowsiness 
Headache 
Fatigue 
Appetite increase 
Weight increase 
Nervousness 
Dizzy 

Gastrointestinal System 
Nausea 
Diarrhea 
Abdominal pain 

Eye, Ear, Nose, and Throat 
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Mouth dry 52 9 
Pharyngitis 17 Ї 
Conjunctivitis 1.2 

Other 





Arthralgia 


“Duration of treatment in Controlled Studies ranged from 7 to 182 Days 
"Classical Drugs: Clemastine (N= 137); Chlorpheniramine (N= 100); Pheniramine Maleate (N= 47); 
d-Chlorpheniramine (N — 20) 


Adverse reaction information has been obtained from more than 7500 patients in all clinical trials. 
Weight gain has been reported in 3.696 of astemizole treated patients involved in controlled studias, 
with an average treatment duration of 53 days. In 46 of the 59 patients for whom actual weight 
gain data was available, the average weight gain was 3.2 kg. 


Less frequently occurring adverse experiences reported in clinical trials or spontaneously from 
marketing experience with HISMANAL include: angioedema, bronchospasm, depression, edema, 
epistaxis, myalgia, palpitation, photosensitivity, pruritus, and rash. 


Marketing experiences include isolated cases of convulsions. A causal relationship with HISMANAL 
has not been established. 


OVERDOSAGE 

In the event of overdosage, supportive measures including gastric lavage and emesis should be 
employed. Cases of overdose have been reported from foreign marketing experience. Although 
overdoses of up to 500 mg have been reported with no ill effects, cases of serious ventricular 
arrhythmias, including Torsades de pointes, following overdoses of greater than 200 mg have been 
reported, Patients should be carefully observed and ECG monitoring is recommended in cases of 
Suspected overdose. An appropriate antiarrhythmic treatment may be needed. HISMANAL does not 
appear to be dialyzable. 


Care should be taken not to exceed dosing recommended in the DOSAGE AND ADMINISTRATION 
section. 

Oral LDs, values for HISMANAL were 2052 mg/kg in mice and 3154 mg/kg in rats. In neonatal rats, 
the oral 0, was 905 mg/kg in males and 1235 mg/kg in females. 

NDC 50458-510-01 (10 10 blister) NDC 50458-510-10 (100 tablets) 

Store tablets at room temperature (59°-86°Е) (15°-30°С). Protect from moisture. 


U.S. Patent 4,219,559 December 1988 
JANSSEN PHARMACEUTICA INC., Piscataway, New Jersey 08854 
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Twenty-third Annual 
1990 Iowa Head and Neck Cancer and 
Reconstructive Surgery Course 


May 21-25, 1990 









Course Director: Douglas E. Dawson, M.D., Iowa City, lowa 
Assistant Director: James L. Netterville, M.D., Nashville, Tennessee 
Guest Faculty: Jack L. Gluckman, M.D., Cincinnati, Ohio 
Paul Donald, M.D., Sacramento, California 






This one-week course, designed for both residents and practicing head and neck surgeons, 
will provide a comprehensive review of the current techniques in the management and 
reconstruction cf head and neck neoplasms. Areas covered will include treatment of salivary 
gland, oral cavity, oropharyngeal, laryngeal, and thyroid carcinomas. Cadaver dissection 
under the supervision of the faculty to include practical applications of myocutaneous flaps 
will be offered. Approved for 40 hours CME credit. A concurrent course in Head and Neck 
Cancer and Reconstructive Surgery for Nurses will be given May 21-24, 1990. 


Fee $1,200.00 











Residents with a letter from department head will receive a 50 percent reduction on their fee. 





Enrollment is limited to 60 participants. 





For further information contact: 
Marilyn Broxey 
Department of Otolaryngology—Head and Neck Surgery 
The University of lowa Hospitals and Clinics 
Iowa City, lowa 52242 
319/356-2166 














Sixth Annual 
1990 Iowa Head and Neck Cancer and 
Reconstructive Surgery Course for Nurses 


May 21-24, 1990 







Guest Faculty: Laurel Archer Copp, R.N., Ph.D. 
Chapel Hill, North Carolina 






This four-day nursing course will present the comprehensive management of patients with 
head and neck cancer. Topics covered will include current treatment regimes, nursing 
interventions, and psychological and social considerations. 


Fee: $250.00 


Enrollment is limited to 40 










For further information contact: 
Marilyn Broxey 
Department of Otolaryngology — Head and Neck Surgery 
The University of Iowa Hospitals and Clinics 
Iowa City, lowa 52242 
319/356-2166 
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CEFTIN ьс 


(cefuroxime axetil) 


125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tablets 


BID oral cephalosporin therapy with 
the working community spectrum 


Highly effective in: 
Lower Respiratory Tract Infection 
Bacterial bronchitis" 


Upper Respiratory Tract Infections 
Pharyngitis"j'tonsillitis* 
Otitis media" 
Unsurpassed cephalosporin effectiveness 


BID schedule enhances compliance 


*Caused by susceptible strains of designated organisms. See INDICATIONS AND USAGE 

in Brief Summary of Prescribing Information on adjacent page. 

tPenicillin is the usual drug of choice in the treatment and prevention of streptococcal infections, 
including the prophylaxis of rheumatic fever. 


Please consult Brief Summary of Prescribing Information on adjacent page. 


Allen & Hanburys | «Э 


DIVISION OF GLAXO INC. 
Research Triangle Park, NC 27709 


CFT-IO9R 


Ceftin® Tablets BRIEF SUMMARY 
(cefuroxime axetil) + 





The following is a brief summary only. Before prescribing, see complete prescribing information in 
Ceftin® Tablets product labeling. 


INDICATIONS AND USAGE: Ceftin® is indicated for the treatment of patients with infections caused 

by susceptible strains of the designated organisms in the following diseases: 

1. Pharyngitis and Tonsillitis caused by S pyogenes (group A beta-hemolytic streptococci). (Penicillin 
is the usual drug of choice in the treatment and prevention of streptococcal infections, кой the 
prophylaxis of rheumatic fever. Ceftin is generally effective in the eradication of streptococci from 
the oropharynx. Ceftin is not indicated for the prophylaxis of subsequent rheumatic fever because 
data to support such use are not yet available.) 

2. Otitis Media caused by S pneumoniae, H influenzae (ampicillin-susceptible and ampicillin-resistant 
знате, М catarrhalis (ampicillin-susceptible strains), and 5 pyogenes (group А beta-hemolytic 
streptococci). 

3. Lower у Tract Infections (bronchitis) caused by 5 pneumoniae, Н influenzae (ampicillin- 
susceptible strains), and H parainfluenzae (ampicillin-susceptible strains). 

4. [нау Tract Infections caused by Е coli and K pneumoniae in the absence of urological 
complications. 

5. би "A = Structure Infections caused by S aureus and $ pyogenes (group A beta-hemolytic 
streptococci). 

Bacteriological studies to determine the causative organism and its еШ to cefuroxime 
should be performed. Therapy may be started while awaiting the results of these studies. Once these 
fesults become available, antibiotic treatment should be adjusted accordingly. 
CONTRAINDICATIONS: Ceftin® is contraindicated in patients with known allergy to the cephalosporin 
group of antibiotics. 

WARNINGS: BEFORE THERAPY WITH CEFTIN® IS INSTITUTED, CAREFUL INQUIRY SHOULD BE MADE 

TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO 

CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY 

TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TO ANY 

PATIENT WHO HAS DEMONSTRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN 

ALLERGIC REACTION TO CEFTIN OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE HYPERSENSI- 

TIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES. 
Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad- 

TNR antibiotics); therefore, it is important to consider its diagnosis in patients who develop 

diarrhea in association with antibiotic use. | 

Treatment with broad-spectrum antibiotics alters normal flora of the colon and may permit overgrowth 
of clostridia. Studies indicate that a toxin produced by Clostridium difficile is one primary cause of anti- 
biotic-associated colitis. Cholestyramine and colestipol resins have been shown to bind the toxin in vitro. 

Mild cases of colitis may respond to drug discontinuation alone. Moderate to severe cases should be 
managed with fluid, electrolyte, and protein supplementation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, oral vancomycin is the 
treatment of choice for antibiotic-associated pseudomembranous colitis produced by C difficile. Other 
causes of colitis should also be considered. 


PRECAUTIONS: General: If an allergic reaction to Ceftin® occurs, the drug should be discontinued, 
and, if necessary, the patient should be treated with appropriate agents, eg, antihistamines, pressor 
amines, or corticosteroids. 
As with other antibiotics, prolonged use of Ceftin may result in overgrowth of nonsusceptible 
organisms. If superinfection occurs during therapy, appropriate measures should be taken. 
road-spectrum antibiotics should be prescribed with caution for individuals with a history of colitis. 


Information for Patients: (Pediatric) Ceftin is only available in tablet form. During clinical trials, the tablet 
was well tolerated by children who could swallow the tablet whole. Children who cannot swallow the 
tablet whole may have the tablet crushed and mixed with food (eg, applesauce, ice cream). However, it 
should be noted that the crushed tablet has a strong, persistent, bitter taste. Discontinuance of ved 
due to the taste and/or problems of administering this drug occurred in 13% of children (range, 2% to 28% 
across centers). Thus, the physician and parent should ascertain, preferably while still in the physician's 
office, that the child can ingest Ceftin reliably. If not, alternative therapy should be considered. 


Drug/Laboratory Test Interactions: A false-positive reaction for glucose in the urine may occur with 
copper reduction tests ра or Fehling's solution or with Clinitest® tablets), but not with 
enzyme-based tests for glycosuria (eg, Clinistix®, Tes-Tape®). As a false-negative result may occur in the 
ferricyanide test, it is recommended that either the glucose oxidase or hexokinase method be used to 
determine blood plasma glucose levels in patients receiving Ceftin. 

шее does not interfere with the assay of serum and urine creatinine by the alkaline picrate 
method. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no long-term studies in animals have 
been performed to evaluate carcinogenic potential, no mutagenic potential of cefuroxime was found in 
standard laboratory tests. 

Reproductive studies revealed no impairment of fertility in animals 


Pregnancy: Pregnancy Category B: Reproduction studies have been performed in rats and mice at doses 
up to 50 to 160 times the human dose and have revealed no evidence of impaired fertility or harm to the 
fetus due to cefuroxime axetil. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration should be given to 
discontinuing nursing temporarily during treatment with Ceftin. 


ADVERSE REACTIONS: The adverse reactions to Ceftin® are similar to reactions to other orally 
administered cephalosporins. Ceftin was usually well tolerated in controlled clinical trials. Pediatric 
patients taking crushed tablets during clinical trials complained of the bitter taste of Ceftin Tablets [see 
ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Information for Patients: (Pediatric)]. The 
majority of adverse events were mild, reversible in nature, and did not require discontinuance of the drug. 
The incidence of gastrointestinal adverse events increased with the Уулу recommended doses. 
Twenty-five (25) patients have received Ceftin 500 mg twice a day for one to 2.5 months with no increase 
in frequency or severity of adverse events. 
The following adverse reactions have been reported. 


Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 2.0% of patients. Diarrhea 
occurred in 3.5% of patients. Loose stools occurred in 1.3% of patients. There have been rare reports of 
pseudomembranous colitis. 

Crushed tablets have a bitter taste. In йаша clinical studies conducted with crushed tablets, 
complaints due to taste ranged from 0/8 (0%) in one center to 47/71 (66%) in another center. 
Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and urticaria (0.2% of patients) have 
been observed. One case of severe bronchospasm has been reported among the approximately 1,600 
veda treated with Ceftin. Of the patients treated with Ceftin who reported a history of delayed 

ypersensitivity to a penicillin and not a cephalosporin, 2.9% of patients experienced a delayed 
hypersensitivity reaction to Ceftin, 
Central Nervous System: Headache occurred in less than 0.7% of patients, and dizziness occurred in less 
than 0.2% of patients. 


Other: Vaginitis occurred in 1.9% of female patients. 


Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), ALT (SGPT, 16% of 
patients), and LDH (1.0% of patients) have been observed. Eosinophilia Рав of patients) and positive 
Coombs test (04% of patients) have been reported. 


In addition to the adverse reactions listed above that have been observed in patients treated with 
Ceftin, the following adverse reactions and altered laboratory tests have been reported for cephalosporin 
class antibiotics: f I 

se Reaclions: Allergic reactions including anaphylaxis, fever, colitis, renal 
dysfunction, toxic nephropathy, and hepatic dysfunction including cholestasis. 

Several cephalosporins have been implicated in triggering seizures, particularly in 
patients with renal impairment when the Mam was not reduced. If seizures associated 
with drug therapy should occur, the drug should be discontinued. Anticonvulsant therapy 
can be given if clinically indicated. 

tered Laboratory Tests: Increased prothrombin time, increased BUN, increased 
creatinine, false-positive test for urinary glucose, increased alkaline phosphatase, 
neutropenia, thrombocytopenia, and leukopenia. 


Allen $ Hanburys" врн 
DIVISION OF GLAXO INC. March 1989 
Research Triangle Park, NC 27709 

© Copyright 1987, Glaxo Inc. All rights reserved. 





Temporal Bone Surgical Dissection Course 


November 1-4, 1989; February 7-10, 1990 
May 9-12, 1990; November 7-10, 1990 


Sponsored by: 
Midwest Ear Institute, and Trinity Lutheran Hospital, 
Kansas City, Missouri 


Course description: 
This intensive 3% day course is designed to provide 
emphasis on the surgical and anatomical approaches to 
the temporal bone utilizing temporal bone dissections, 
observations of live surgery, videotapes and lectures. 


Course fee: 
$500 per each physician; six physicians per course. CME 
Credit Category 1 30 hours 


For further information, contact: 


Melinda Loran, Course Coordinator 
Midwest Ear Institute, Inc. 

2940 Baltimore, Ave. 

Kansas City, Missouri 64108 
(816) 531-0003 





PHOTOGRAPHY 
FOR 
PHYSICIANS 


Little Rock, Arkansas 
March 30 - April 1, 1990 


A seminar on photography tailored to the 
needs of physicians. Co-sponsored by the 
University of Arkansas for Medical Sciences 


and the Committee on Professional Education 

of the Biological Photographic Association. For 
registration, accommodations and CME credit 
information, contact: 


Kenneth V. Michaels 

(501) 686-5570 

University of Arkansas for Medical Sciences 
Campus Media Services, Slot 608 

4301 West Markham, Little Rock, AR 72205 
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Making Slides 





Facial plastie surgery is a uniquely visual surgical spe- 
cialty. Both cosmetic and reconstructive results can best be 
presented at meetings, published, or documented in the 
medical record with slides or prints. A practical brochure, 
Making Slides, available from the American Academy of 
Facial Plastic and Reconstructive Surgery, offers tips on 
both creating the image end producing the actual slide. It 
includes discussions on instant slides, computerized slides, 
and the use of laser prinzers for instant text and line art 
slides.— WAYNE F. LARRABEE, MD, Seattle, Wash 





1989 Research Awards 





The research committee of the American Academy of 
Facial Plastic and Reconstructive Surgery met at the Fifth 
International Symposium: in Toronto, Canada, to consider a 
variety of high-quality proposals for the Academy’s re- 
search awards. 

The Resident Researck Award gives up to $5000 to resi- 
dents who are Academy members to stimulate pilot projects 
in facial plastic surgery. The Award was presented to John 
Sillman, MD (Ann Arbor, Mich), for his proposal entitled 
the “Functional Electrical Stimulation of Denervated Fa- 
cial Muscle in Rabbits." This study plans to use a pattern 
of electrical stimulation to maintain the functional capac- 
ity of denervated muscle in an animal model. 

The Investigator Development Award supports the work 
of a young faculty member to conduct significant research 
in facial plastic surgery This $15000 award is given this 
year to Eugenio A. Aguilar, MD, for his study of "Fat 
Transplantation: Cell Viability Following Liposuction." 
This study proposes to use sophisticated biochemical anal- 
ysis to study an exciting clinical area. 

— WAYNE F. LARRABEE, JR, MD, Seattle, Wash 





Surgery of the Aging Face 





The following represent some of the highlights presented 
concerning surgery of the aging face at the Fifth Interna- 
tional Symposium of Facial Plastic Surgery in Toronto, 
Canada, on June 28, 1989. 

Norman J. Pastorek, MD, New Rochelle, NY, presented a 
paper entitled, “Refinements of the Rafaty Brow Lift.” The 


Arch Otolaryngol Head Neck Surg—Vol 116, January 1990 


author defined improvements of the original Rafaty direct 
browlift technique, with emphasis on incision placement, 
elevation of the orbicularis muscle, and meticulous three- 
layer closure technique. Clinical indications and possible 
complications were also discussed. 

Douglas D. Dedo, MD, West Palm Beach, Fla, presented 
a paper entitled “SMAS vs Sub-SMAS Facelift.” Dr Dedo 
reviewed 117 facelift procedures over a 5-year period. 
Included in this series were two patients who had received 
a sub-SMAS elevation and advancement procedure on one 
side and a SMAS plication procedure on the other. Dr Dedo 
was unable to clinically distinguish between the two sides 
5 years postoperatively. Based on these observations, Dr 
Dedo suggests that plication may be just as effective in the 
long term as SMAS elevation and advancement. 

Howard W. Smith, MD, and Monte Keen, MD, New York, 
NY, presented a paper entitled “Surgical Considerations for 
Correction of Chin Ptosis.” Drs Smith and Keen reviewed 
the typical findings and pathologic findings of chin ptosis, 
and discussed how it may occur after reduction mentoplas- 
ty. A method of surgical correction using a vertical midline 
incision below the horizontal mental crease was presented 
and clinical results were evaluated. The authors state that 
the resulting scar is barely visible when properly per- 
formed. 

E. Gaylon McCullough, MD, Birmingham, Ala, Mark 
Mandell-Brown, MD, and Kevin Shumrick, MD, presented 
a paper entitled “Profile Classification for Facelift 
Surgery.” The authors reported a modification of Dedo’s 
previous cervical classification system that encompasses 
other facial areas affected by facelift surgery, such as the 
forehead, temporal, and cheek regions. A review of 30 pa- 
tients undergoing facelift surgery with preoperative and 
postoperative evaluation by this system was presented. The 
stated intent of this system is to make standardization of 
patient descriptions more consistent, as well as objective 
comparison of surgical results. 

Ira D. Papel, MD, Baltimore, Md, presented a paper en- 
titled “Blepharoplasty in the Elderly Patient With Senile 
Lower Eyelid Changes: Combined Transconjunctival and 
Lateral Tarsal Strip Techniques.” Dr Papel reported on the 
pathologic findings present in the senile eyelid, and the 
subsequent difficulties of standard blepharoplasty tech- 
niques in these patients. A surgical technique combining a 
lateral tarsal strip lid shortening and elevation procedure 
with transconjunctival fat excision was demonstrated. This 
technique has provided a good functional and aesthetic re- 
habilitation for patients with senile eyelid characteris- 
tics.—IRA D. PAPEL, MD, Baltimore, Md 
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NEW PERSPECTIVES IN 
OTOLARYNGOLOGY - 
пип M HEAD AND NECK SURGERY 


5 ЈОМЕ 26-29, 1990 
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i F to be held at 
2 Ew . ` 
т. Palais de Congrés 
. 
Suet an. oS Paris France 
Sponsered by 
Department of Otology and Laryngology 
Harvard Medical School 
Joint Center for Otolaryngology 
| Beth Isreal Hospital-Brigham & Women's Hospital 
Ё апа 
d Service d'Otol-Rhino-Laryngologie 
et de Chirurgie Cervico-Faciale 
Université René Descartes 
Faculté de Medecine, Necker Enfants Malades, Hospital Laénnec 
4 Course Directors: 
Marvin P. Fried, M.D. 
Daniel Brasnu, M.D. 
Honorary Chairmen: 
Marshall Strome, M.D. 
/ / Henri Laccourreye, M.D. 
; > j 
4 / This international symposium brings together outstanding faculty from the 
É i =F United States and Europe exploring the newest developments in Otolaryngol- 
# d Л ogy-Head and Neck Surgery. A broad range of subjects will be considered by 
$ = - £ the faculy. The talks are designed to give both American and European views in 
Fi 1 / 
di teer # such areas as skull base surgery, otology, pediatric otolaryngology, laryngology, 
FP Z ? * fr £ à and neoplasia of the head and neck 
gu au ER н “ The meeting is being held at the Palais de Congrés, the famous city center 
" "radi. Ё located near l'Étoile and Champs Elysées. Paris itself is опе of the world's great 
^ >f cities offering the diversity of art, music, architecture, cuisine and haute couture 
$5 4 June is the ideal time to visit the "City of Lights," home of haute couture and 
| LA 
ic j haute cuisine, of great writers, artists and philosophers. A full social program is 
Ё > "^; planned. 
[oat | 
| f : V. Anand P. Gullane H. Laccourreye J.J. Piquet 
| £ M.Andrea G. Healy F. Legent M. Remacle 
4 ай 2 D. Brasnu L. Holinger F. Lucente F.X. Roux 
4 M. Cannoni R. Holzman T. McGill C. Sasaki 
1 R. Crumley M. Johns R. Miller G. Schechter 
х J. Evans J. Johnson P. Narcy J. Shapiro 
. 5 : А С. Freche Н. Казһїта А. Ресһ A.Smitheringale 
Arti§ts representation of Nasali ering E. Friedman J. Kelly S. Pelton M. Strome 
| ucosa M. Fried Y. Krepsi H. Pillsbury L. Traissac 
i 4 J. Gluckman J.L. St. Guily M.C. Pfauwadel J. Traserra 
FEE: $450.00 DEADLINE: May 1, 1990 


For more information contact: Harvard Medical School MED-CME, P.O. Box 
825, Boston, MA 02117, or by phone (617-732-1525) Monday-Friday, 10 a.m. to 
4 p.m. (EST). After January 1, 1990 our new number will Бе (617- 432- 1525) 
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Third International 


Symposium and Workshops 
on Surgery of the Inner Ear 





















July 29-August 4, 1990 
Snowmass-A spen, Сый USA 





Guests of Honor 








Emeritus Professor Toshi Naito, M.D., 
Osaka, Japan 


Professor Michel Portmann, M.D., 
Bordeaux, France 


Professor Brian Johnstone, Ph.D., 
Perth, Australia 





Organized by The Prosper Meniere Society and 
supported by The Colorado Neurological Institute 
(CNI) at Swedish Medical Center, Englewood, 

Colorado, USA. 








M ajor T op ics 





More than 75 internationally recognized 
speakers 

€ Inner Ear Surgery e Perilymphatic Fistula 
• Meniere's Disease e “Leaky Ear Syndrome" 
€ Endolymphatic e Advanced Technologies 
Hydrops for Inner Ear Surgery 
e Electrocochleography 

— Diagnostic-Ear Canal and Transtympanic 
— Intraoperative Monitoring 

Implantable Hearing Devices 

Cochlear Implant e Tinnitus 
Lasers — Inner Ear Surgery 

Viral Labyrinthitis and Sudden Deafness 
Vertigo 


Vascular Loop Compression Syndrome 
SPECIAL WORKSHOP ON COCHLEAR 
PHYSIOLOGY FOR THE CLINICIAN, DR. 
BRIAN JOHNSTONE-AUSTRALIA 











Registration Fees PMS Non PMS 
Now Member Member 
Physician $495 $595 
Resident/Military $325 $425 
Audiologist/Nurse $100 $125 
After July 1, 1990 

Physician $595 $695 
Resident/Military $425 $525 
Audiologist/Nurse $175 $225 





Call for free papers, posters, and videos 





For additional 1. Kaufman Arenberg, M.D. 
information Program Chairman 

and registration 300 East Hampden Ave., Suite 401 
materials, Englewood, CO 80110 USA 

contact (303) 788-4235 FAX (303) 788-6313 








Propylene glycol 
provides long-lasting 
topical relief 


B Extraordinary gasal adherence 
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(flunisol ide) nasal solution 


00257 
Brief Summary 
Description: Each bottle of NASALIDE® (flunisolide) nasal solution con 
tains flunisolide in a solution of propylene glycol, polyethylene glycal 





3350, citric acid, sodium citrate, butylated hydroxyanisole, edetate dis- 


odium, benzalkonium chloride. and purified water, with NaOH and/or HCI 
added to adjust the pH. It cantains no fluorocarbons 

Indications: For topical treatment of the symptoms of seasonal or 
perennial rhinitis when effectiveness of or tolerance to conventional 
treatment is unsatisfactory. 


Improvement is based on a local effect rather than systemic absorp- 


tion. Improvement is usually apparent within a few days after starting 
Nasalide but may take as long as 2 weeks in some patients 
Although systemic effects are minimal at recommended doses, 
Nasalide should not be continued beyond 3 weeks in the absence 
of significant symptomatic improvement. Nasalide should not be used 
in the presence of untreated localized infection involving nasal mucosa 
Contraindications: Hypersensitivity to any ingredients. 
Warnings: Patients transferred from systemic steroid therapy tc 
Nasalide should be monitored to avoid acute adrenal insufficiency 
In response to stress. Since some patients may experience symptoms 
of withdrawal, attention must be given to patients previously treated 
for prolonged periods with systemic corticosteroids, particularly those 
with associated asthma or other clinical conditions where too rapid 
a decrease in systemic corticosteroids may cause a severe exacerbation 
of symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease. 
Precautions: General: Localized Candida albicans infections of the 
Nose and pharynx occurred only rarely in clinical studies, but if such ar 
infection presents, treatment with appropriate local therapy or discon 
tinuation of Nasalide treatment may be required 
Flunisolide is absorbed into the circulation Systemic effects have been 
minimal with recommended doses but larger doses should be avoided 
since excessive doses may Suppress hypothalamic-pituitary-adrenal 
function, 
Nasalide should be used with caution in patients with active or quies 
cent tuberculosis infections of the respiratory tract; untreated fungal 
bacterial, or systemic viral infections; or ocular herpes simplex 
In patients who have experienced recent nasal septal ulcers, recurrent 
epistaxis, nasal surgery, or trauma, a nasal corticosteroid should be 
used with caution until healing has occurred 

Information for Patients: Nasalide should be used as directed at 
the prescribed dosage. Nasal vasoconstrictors or oral antihistamines 
may be needed until the effects of Nasalide are fully manifested. The 
patient should follow the Patient Instructions carefully and should con 
tact a physician if symptoms do not improve, if the condition worsens, 
or if sneezing or nasal irritation occurs 

Carcinogenesis: Long-term studies showedaslight increase inthe 
incidence of pulmonary adenomas in mice, but not in rats. 
Female rats receiving the highest oral dose had an increased incidence 
of mammary adenocarcinoma compared to control rats. An increased 
incidence of this tumor type has been reported for other corticosteroids 

Impairment of Fertility: Female rats receiving high doses о! 
flunisolide (200 mcg/kg/day) showed some evidence of impaired fertil 
ity. Reproductive performance in low and mid-dose groups was compa 
rable to controls 

Pregnancy: Pregnancy Category C. The drug has been shown to 
be teratogenic and fetotoxic in rabbits and rats. The drug should be 
used during pregnancy only if the potential benefit justifies the poten 
tial risk to the fetus 

Nursing Mothers: Because other corticosteroids are excreted in 
human milk, caution should be exercised when the drug is administered 
to nursing women 
Adverse Reactions: The most frequent complaints were mild transient 
nasal burning and stinging (reported in approximately 4596 of patients] 
These complaints do not usua ly interfere with treatment; in only 396 of 
patients was it necessary to decrease dosage or stop treatment 
because of these symptoms 
Incidence of 5% or less: nasal congestion, sneezing, epistaxis and/or 
bloody mucus, nasal irritation, watery eyes, sore throat, nausea and/or 
vomiting, headaches and loss of sense of smell and taste. As is the 
Case with other nasally inhaled corticosteroids, nasal septal perfora 
tions have been observed in rare instances 
Systemic corticosteroid side effects were not reported during the con 
trolled clinical trials, If recommended doses are exceeded, or if individ 
uals are particularly sensitive, symptoms of hypercorticism could occur 
Dosage and Administration: Full therapeutic benefit requires regular 
use and is usually evident within a few days, but up to 3 weeks may be 
required for some patients to achieve maximum benefit. Patients should 
use a decongestant and clear their nasal Passages of secretions prior to 
use. Recommended starting dose in adults: 2 sprays in each nostril 
bid. If needed, increase to 2 sprays tid 
Recommended starting dose in children (6-14 years): 1 spray in each 
nostril t.i.d. or 2 sprays in each nostril b.id. Not recommended for use in 
children less than 6 years old 
Total daily doses: not to exceed 8 sprays in each nostril for adults and 4 
Sprays in each nostril for children 
Maintenance dose: smallest amount necessary to control symptoms 
How Supplied: Each 25 ml Nasalide" (flunisolide) nasal solution Spray 
bottle (NDC 0033-2906-40) (NSN 6505-01-132-9979) contains 6.25 mg 
(0.25 mg/ml) of flunisolide and is supplied with a nasal pump unit with 
dust cover, and patient instructions. 
Rev. July 1989 
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systems 


Feel like you'll have to learn a new language 
to really understand health delivery systems? 
You're not alone. But there’s a complete and 
easy-to-use book to enable you to break 
through the jargon... Physicians’ Resource 
Guide to Health Delivery Systems. 


Includes pro’s and con’s of HMOs, PPOs, IPAs; 


a list of government, consumer and other 
groups associated with HMOs; a glossary; 
abstracts; trends; historical data. 


To order your copy, phone toll free today 
MasterCard and Visa accepted. 


1-800-621-8335 


Physicians’ Resource Guide to 








language barrier ` 
of health delivery 


In bacterial sinusitis... 
Ё 


, LS NS 
\ » 
x 


ao 


ШИШИ ЖЫШ 
A\laala\vAal 
m OOA 


First time, first-line for clinical certainty 





IR 


Brief Summary of Prescribing Information 
Indications and ША. AUGMENTIN” is indicated in the treatment of infections 
Caused by susceptible strains of the designated organisms in the conditions 
listed below 
Lower Respiratory Infections caused by B-lactamase-producing strains of 
Hemophilus influenzae and Branhamella catarrhalis. 
Otitis Media caused by B-lactamase-producing strains of Hemophilus 
influenzae and Branhamella catarrhalis. ‘ 
Sinusitis caused by B-lactamase-producing strains of Hemophilus influenzae 
and Branhamella catarrhalis. ү 
Skin and Skin Structure infections caused by B-lactamase-producing strains 
of Staphylococcus aureus, Е coli, and Klebsiella 50р 
Urinary Tract Infections caused by B-lactamase-producing strains of Е. coli, 
Klebsiella spp. and Enterobacter spp. i 
While AUGMENTIN is indicated only for the conditions listed above, infections 
Caused by ampicillin susceptible organisms are also amenable to AUGMENTIN 
treatment due to its amoxicillin content. Therefore, mixed infections caused by 
ampicillin КЕИП organisms and 5-lactamase-producing organisms suscep 
tible to AUGMENTIN should not require the addition of another antibiotic 
‚ Bacteriological studies, to determine the Causative organisms and their suscepti 
bility 17 AUGMENTIN, should be performed together with any indicated surgical 
procedures 
Therapy may be instituted prior to Obtaining the results from bacteriological 
and susceptibility studies to determine the Causative organisms and their suscepti 
bility to AUGMENTIN when there is reason to believe the infection may involve 
any of the B-lactamase-producing organisms listed above. Once the results are 
known, therapy should be че if appropriate. ing 4 
Contraindications: A history of allergic reactions to zm Ao is a contraindication 
WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
ANAPHYLACTOID) REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 


toxicity of the penicillin group of antibiotics, periodic assessment of organ 


System functions. including renal. hepatic and hematopoietic function is advis- 


A high percentage of patients with mononucleosis who receive ampicillin 
hus, ampicillin class antibiotics should not be administered 

to patients with mononucleosis 

he possibility of superinfections with mycotic or bacterial юе should 
be kept in mind durin therapy If superinfections occur (usually involvin 
Pseudomonas or Candida), the ug should be discontinued and/or appropriate 
therapy instituted 1 
Drug Interactions: Probenecid decreases the renal tubular Secretion of amoxicillin 
Concurrent use with AUGMENTIN may result in increased and prolonged blood 
levels of amoxicillin 


The concurrent administration of allopurinol and ampicillin increases substan- 


tially the incidence of rashes in patients receiving both dru |5 as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation of 


ampicillin rashes is due to ТШ or the hyperuricemia Tas in these patients. 


There are no data with AUGMENTIN апа allopurinol administered concurrently. 
AUGMENTIN should not be co-administered with Antabuse* (disulfiram) 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been performed to evaluate carcinogenic or mutagenic potential 
Pregnancy (Category B): Reproduction studies have been performed in mice and 
rats at doses up to ten (10) times the human dose and have revealed no evidence 


Of impaired fertility or harm to the fetus due to AUGMENTIN. There are, however, 


NO adequate and well-controlled studies in pregnant women. Because animal 
feproduction studies are not always predictive Of human response, this drug 
should be used durin pregnancy only if clearly needed. 

Labor and Delivery: Oral ampicillin class antibiotics are nerally poorly absorbed 
during labor. Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
Contractions and duration of contractions. However it is по! known whether the 
use of AUGMENTIN in humans during labor or delivery has immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary. 


Nursing Mothers: Ampicillin Class antibiotics are excreted in the milk; therefore, 


Caution should be exercised when AUGMENTIN is administered to a nursing woman. 
Adverse Reactions: AUGMENTIN is generally well tolerated. The matory of 
Side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug related side effects 


The most frequently reported adverse effects were diarrhea/loose stools (9%), 


nausea (3%), Skin rashes and urticaria (396; , vomiting (1%), and vaginitis (19%). 
The overall incidence of side effects, and in particular diarrhea, increased with 
the higher recommended dose. Other less frequently reported reactions include: 
abdominal discomfort, flatulence and headache 
пе following adverse reactions have been reported for ampicillin class 
antibiotics 


Büstointestipa Diarrhea. nausea, vomiting, indigestion, gastritis, stomatitis, glossitis, 


аск hairy" tongue, enterocolitis and pseudomembranous colitis, 


Hypersensitivity reactions: Skin rashes, urticaria, angioedema, serum sickness- 
Ike reactions [urticaria or skin rash accompanied by arthritis/arthralgia, m algia, 


Liver. A moderate rise in SGOT and/or SGPT has been noted in patients treated 
with am 


cance ol these findings is unknown. As with some other penicillins, and some 
cephalosporins transient hepatitis and cholestatic jaundice have been reported 
rarely, 
Hemic and Lymphatic Systems: Anemia, thrombocytopenia, thrombocytopenic 
purpura. eosinophilia, leukopenia and agranulocytosis have been reported during 
therapy with penicillins. These reactions are usually reversible on discontinuation 
0f therapy and are believed to be hypersensitivity phenomena, A n thrombocytosis 
was noted in less than 1% of the patients treated with AUGMENTIN. 

entral Nervous System: Reversible hyparactivity, agitation, anxiety, insomnia, 
contusion, behavioral cl ms and/or dizziness have been reported rarely. 
Dosage: Adults: The usual adult dose is one AUGMENTIN "250" tablet every 
eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one AUGMENTIN ‘500’ tablet ever eight hours. 

Since both the AUGMENTIN ‘250’ and ‘500’ tablets contain the same 
amount of clavulanic acid 89 mg, as the potassium salt), two AUGMENTIN 
‘250’ tablets are not equivalent to one AUG! ENTIN ‘500’ tablet. Therefore, two 
AUGMENTIN ‘250° tablets should not be Substituted for one AUGMENTIN 
‘500’ tablet for treatment of more severe infections. 

Children: The usual dose is 20 mg/kg/day, based on amoxicillin component, in 
divided doses every eight hours. For otitis Media, Sinusitis and other more severe 


infections. the dose should be 40 mg/kg/day. based on the amoxicillin component, 


in divided doses every eight hours. Also available as AUGMENTIN '125' and 
250 chewable tablets 

Children weighing 40 kg and more should be dosed according to the adult 
recommendations. 


Beecham 


laboratories 
BRISTOL. TENNESSEE 37620 9417094/W88-BS 





pico Class antibiotics as well as with AUGMENTIN, but the signifi- 





Find out how your CME ad can catch 
the attention of the largest physician 
audience within the specialties of 
otolaryngology,” and beyond —in 


Archives of Otolaryngology —Head 


& Neck Surgery. 


Call now for details: 


1-800-AMA-2260 


"Otolaryngology; Head & Neck Surgery; 
Facial Plastic Surgery, Otolaryngology 








THE AMERICAN ACADEMY OF COSMETIC SURGERY 
in cooperation with 
THE AMERICAN SOCIETY OF LIPO-SUCTION SURGERY 







presents 
a 


* “RISK MANAGEMENT WORKSHOP" 


EMPHASIZING AMBULATORY SURGERY 
AND 
PROFESSIONAL MARKETING 


HOWARD A. TOBIN, M.D. 


Program Director 





с 
FACULTY WILL INCLUDE EXPERTS 
FROM THE FIELDS OF: 
* MEDICAL JURISPRUDENCE 
* COSMETIC SURGERY 
* AMBULATORY SURGERY 
4 • ACCREDITATION 
• МАККЕТІМС 
• MALPRACTICE INSURANCE 
MARCH 16, 17, 18, 1990 
For further details 
and registration, contact at the 
Np СИЛЕ McMann SCOTTSDALE HILTON RESORT 
A.A.C.S. Executive Director 6333 North Scottsdale Road 
. 159 East Live Oak Avenue, Suite 204 Scottsdale, Arizona 85253 
$ Arcadia, CA 91006 Phone (602) 948-7750 


Phone (818) 447-1579 
FAX: (818) 447-7880 





Captain (Dr) Donald K. Matthews, Air Force Flight Surgeon, 
uses vertifuge to test for spatial disorientation. 






"Today I ran stress analysis 
on a group of test pilots, treated 
a simple fracture fora 
nine-year-old third baseman, and 
still had time to play tennis" 


As an Air Force physician, your patient population will guarantee you 
a practice that is a unique blend of both the extraordinary and the traditional. 
You'll take care of people performing the most important work, using 
the most sophisticated technology, in defense of our country. But you'll also 
have the opportunity to do a lot of good old-fashioned one-on-one “doctoring,” 
the kind of medicine that was possible when physicians spent more time 
being clinical than clerical. 


On payday your only thought will be cashing your check, not covering 
everybody else's. You'll never see an office utility bill or worry about 
malpractice premiums. And vacation? Every Air Force physician receives 
30 days of vacation with pay each year. Your chief concern will be where 
to take your vacation, not ?f. 


Plus, there's the opportunity to meet some very interesting people in 
the Air Force. Including your family for dinner most nights. 

For career and country, find out more about becoming an Air Force 
physician. Call toll-free 1-800-423-USAF. Or send your curriculum vitae to 
Col William E. Patterson, HQ USAFRS/ RSH, Randolph AFB, TX 78150. 


Expand your horizons. 
Become an Air Force physician. 











Because your patient is the 
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antihistamine/decongestant 


TAVIST D 


TABLETS 


(clemastine fumarate 134 mg, phenylpro- 
panolamine HCI 75 mg extended-release tablets) 


Effective relief is why physicians and 
patients rely on Tavist-D. Time after 
time, in patient after patient, Tavist-D 
provides effective symptom relief of 
allergic rhinitis and nasal congestion. 
Plus, Tavist-D provides your patients 
with 12-hour relief for symptom-free 
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ELECTRONYSTAGMOGRAPHY 


Short Courses for Physicians, Audiologists 
and Technicians 


Sponsored by The Methodist Hospital and the In- 
stitute of Otorhinolaryngology and Communicative 
Disorders, The Neurosensory Center of Houston. 


March 23, 24, and 25, 1990 


Two parallel three-day intensive courses in clinical 
ENG are offered. The technicians’ course stresses 
practical aspects of test technique, and the physicians' 
course stresses clinical applications. Audiologists may 
take a specially scheduled program which includes 
parts of both the techniques and interpretation 
course. The courses rely heavily on tutorial teaching 
methods to allow ample opportunity for supervised 
trial-and-error learning. 















A report of each technician trainees performance, in- 
cluding examination scores and an evaluation of 
technical competence, will be given the trainee and 
the employer. 


Course Instructors: Alfred C. Coats, M.D. 
and Staff 


Tuition: $395.00 Limited enrollment 


Address inquiries to: ENG Laboratory, NA 400, 
The Methodist Hospital, 6565 Fannin, Houston, 
Texas 77030 (713) 798-5925. 
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Editoria! 


The ARCHIVES Welcomes ASPO 


diatrie otolaryngology is опе of 

the fastest growing subspecialties 
within the discipline of otolaryngolo- 
gy-head and neck surgery. The body of 
knowledge comprising pediatric oto- 
laryngology is expanding rapidly, and 
the new technology being applied in 
the diagnosis and treatment of diseas- 
es/disorders of children is quite im- 
pressive. 

As a parallel series of events within 
our medical communities, the prolif- 
eration of pediatric intensive care 
units and the demand for highly spe- 
cialized professionals has increased 
the value of rapidly available, peer-re- 
viewed, important new scientific infor- 
mation. Greater understanding of cer- 
tain fundamental problems among ne- 
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Advancing the 


tolaryngology-head and neck sur- 
gery continues to be a vibrant 

and exciting specialty because of the 
incorporation of new technology, new 
interest, and new knowledge. The dis- 
cipline of pediatric otolaryngology, 
like otology, head and neck surgery, 
and facial plastic and reconstructive 
surgery, is an addition to our specialty 


onates, infants, and children has 
stimulated many investigators to look 
more deeply for answers to these chal- 
lenging clinical questions, and now 
that the information is emerging, we 
need to ensure that it is available 
without delay to as large a readership 
as possible. . 

Therefore, it is appropriate that the 
ARCHIVES serve as the official publica- 
tion for the American Society of Pedi- 
atric Otolaryngology (ASPO). We are 
the most widely read publication in the 
specialty, and we are the most inter- 
national in terms of our authors and 
readers. There is no better vehicle for 
the dissemination of new information 
that is useful in making clinical deci- 
sions. 


Quality of Care 


that will enhance our ability to im- 
prove medical care to our patients. 
Historically, pediatric otolaryngol- 
ogy was spearheaded by a few individ- 
uals including Drs Charles Ferguson, 
Seymour Cohen, Blair Fearon, and Ga- 
briel Tucker. In the field of surgery, Dr 
Robert Gross initiated the impetus for 
full-time subspecialization in pediat- 


Arch Otolaryngol Head Neck Surg— Vol 116, January 1990 


We are pleased to place the name of 
the ASPO on our cover and our mast- 
head to formalize our relationship. In 
addition, we will provide the society 
with pages it may use to report its ac- 
tivities and summarize its plans for 
future events. 

We anticipate that this partnership 
between the ARCHIVES and ASPO will 
grow over the years and that it will 
serve the best interests of both groups, 
which is the most solid foundation for - 
any partnership. We believe that it 
will also fill the important needs of our 
readers and their pediatric patients. 

We welcome ASPO into our editorial 
family. 

BYRON J. BAILEY, MD 
Galveston, Tex 


for Children 


ries. This, together with many ad- 
vances in technology, paved the way 
for pediatric subspecialization in other 
surgical disciplines and related fields 
such as anesthesia, radiology, and pa- 
thology. 

There emerged in the early 1970s a 
group of otolaryngologists who had a 
particular interest in the special oto- 
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laryngologic needs of children, and the 
Society for Ear, Nose and Throat Ad- 
vances in Children (SENTAC) was 
formed in 1973 as a scientific forum for 
those otolaryngologists interested in 
pediatric problems to meet with pedi- 
atricians, audiologists, and Speech pa- 
thologists. This society continues to be 
active in this arena. 

Many children's hospitals appointed 
full-time pediatric otolaryngologists 
to their staffs in the 1970s, and a need 
was identified by these physicians to 
meet informally to discuss issues of 
mutual concern and interest. A study 
group was formed and had its inaugu- 
ral meeting in Pittsburgh, Pa, in 1977. 
This group continued to meet infor- 
mally at pediatric institutions around 
the United States and Canada. 

Coincident with the study group, a 
section of otolaryngology and bron- 
choesophagology was established in 
1978 within the American Academy of 
Pediatries. This allowed for communi- 
cation between the otolaryngic and 
pediatric communities at the aca- 
demic, political, and grass roots levels. 


ARCHIVES OF PATHOLOGY AND LABORATORY MEDICINE 
Impact of Diagnostic Immunohistochemistr 


By the mid 1980s, expanding interest 
and recruitment of new faculty in de- 
partments of pediatric otolaryngology 
had increased the size of the study 
group to the point where it was no 
longer manageable on an informal ba- 
sis. It was apparent that there was a 
need for a formal organization in pe- 
diatric otolaryngology to advance the 
quality of children’s otolaryngic care, 
to encourage investigative knowledge 
in the field, and to establish standards 
for the training and evaluation of oto- 
laryngologists who care for children. 
This led to the inaugural meeting of 
the American Society of Pediatric Oto- 
laryngology (ASPO) in 1985 to estab- 
lish bylaws, and the Society had its 
first scientific meeting the following 
year. 

The number of high-quality ab- 
stracts submitted for the annual meet- 
ing has risen from approximately 35 in 
1986 to 180 in 1989. The quality of the 
scientific papers continues to be su- 
perb, and for this reason the Society 
felt the need to publish these papers in 
a peer review journal with wide read- 


Two Cases of Thyroid Cancer With Protracted Courses 


Stewart F. Cramer, MD; Susan N. Rosenth 


L. Lewis, MD (Arch Pathol Lab Med. 1989;113:1236-1238) 


ership. 

It is estimated that about 40% of the 
general otolaryngologist’s practice is 
pediatric in nature; therefore, wide 
circulation of new techniques and 
treatment methods is important to al- 
low our colleagues to keep abreast of 
the advances in children’s otolaryngic 
disease. Clearly, the ARCHIVES satis- 
fies these requirements. 

It is with great enthusiasm that 
members of the American Society of 
Pediatric Otolaryngology embrace the 
ARCHIVES as the official publication for 
the Society, joining the American 
Academy of Facial Plastic and Recon- 
structive Surgery and the American 
Society for Head and Neck Surgery. 

The ARCHIVES has a large readership 
and an excellent editorial staff, as well 
as the ability to disseminate informa- 
tion to its readers in a timely fashion. 
We look forward to our new associa- 
tion. 

Rosin T. Corron, MD 
Cincinnati, Ohio 


y on the Recognition and Management of 


al, MD; Andrew J. Swinburne, MD; Charles 
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Tympanoplasty in Children 


The Boston Children’s Hospital Experience 


Wayne М. Koch, MD; ЕПеп М. Friedman, MD; Trevor J. I. McGill, MD; Gerald В. Healy, MD 


ө Considerable controversy surrounds 
the subject of tympanoplasty in children. 
Conflicting opinions about the indications, 
patient selection, timing, and technique of 
surgery are supported by various pub- 
lished series of cases. The records of 64 
consecutive tympanoplasty procedures 
performed at the Boston (Mass) Children’s 
Hospital over a recent 6-year period were 
reviewed. The study was limited to cases 
of repair of uncomplicated perforation of 
pars tensa that did not require ossiculo- 
plasty or mastoidectomy. Surgery was 
successful in 73% of cases. A number of 
factors that are postulated to affect the 
outcome of surgery have been analyzed to 
assess their utility in selecting successful 
surgical candidates. Only patient age at 
the time of surgery was found to have sta- 
tistical significance. We conclude that 
tympanoplasty for repair of perforation is 
warranted for children 8 years of age and 
older. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:35-40) 

Accepted for publication September 19, 1989. 

From the Department of Otolaryngology-Head 
and Neck Surgery, Johns Hopkins University 
School of Medicine, Baltimore, Md (Dr Koch); 
Boston Children’s Hospital and Department of 
Otology and Laryngology, Harvard Medical 
School, Boston, Mass (Drs Friedman, McGill, and 
Healy). 

Presented at the annual meeting of the Amer- 
ican Society of Pediatric Otolaryngology, San Di- 
ego, Calif, May 20, 1989. 

Reprint requests to Department of Otolaryn- 
gology-Head and Neck Surgery, Johns Hopkins 
University School of Medicine, 600 № Wolfe St, 
Baltimore, MD 21205 (Dr Koch). 





erforations of the tympanic mem- 

branes of children that have failed 
to resolve with conservative manage- 
ment present a difficult therapeutic 
challenge. There are several reasons to 
advocate postponing tympanoplastic 
surgery. Some perforations will close 
spontaneously, given time. Eustachian 
tube dysfunction, the presumed cause 
of disease in many cases, generally will 
resolve with age, but there is little that 
the clinician can do to facilitate the 
process. Until maturation of eusta- 
chian function occurs, a perforation 
may serve as a pressure-equalizing 
vent in lieu of a tube. Surgery per- 
formed in the setting of continued 
eustachian tube dysfunction may fail. 
In addition, the frequency of upper 
respiratory tract infection tends to 
decrease with age. Furthermore, in 
some children, a narrow ear canal may 
present a difficult technical challenge 
to tympanoplasty. Finally, young chil- 
dren cannot understand or cooperate 
with the therapeutic efforts made on 
their behalf. 

There are also many compelling rea- 
sons to procede with tympanoplasty in 
children. Because cochlear function 
generally is excellent, optimal poten- 
tial exists for restoration and preser- 
vation of hearing. A large perforation 
may cause a significant hearing loss 
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with an adverse effect on the develop- 
ment of speech and language and aca- 
demic achievement. In addition, a sim- 
ple perforation may progress to more 
serious middle ear disease. It has been 
postulated that squamous epithelium 
may enter the middle ear via a perfo- 
ration to form a cholesteatoma.' Per- 
forations are often associated with re- 
current infection and otorrhea. A de- 
sire for freedom te participate in 
watersports without the risk of in- 
duced otitis media also may prompt 
earlier intervention. 

The rate of successful tympano- 
plasty in published series of pediatric 
patients varies widely, from 35% to 
93% (Table 1). These figures are used 
in support of discrepant recommenda- 
tions about whether to perform sur- 
gery and about patient selection. A 
number of criteria, including patient 
age, eustachian tube function, and 
cause and severity of disease, have 
been proposed to guide the therapeutic 
decision. Lack of accord on this matter 
within the otolaryngic community 
must cause some confusion for parents 
and pediatric primary care providers. 

In part the disparate results in pub- 
lished series are due to differing crite- 
ria for success. In addition, some series 
include patients with a wide variety of 
middle ear disease. Institutional dif- 
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White,? 1976 25 (ЗО еагз) 
Sade et al,‘ 1981 38 


Table 1.—Published Series of Tympanoplasties Performed in a Pediatric Population 
Source, y Subjects (М) Age, y Follow-up, y Success, % 
Cohn et al,? 1979 21 4-14 ? 
Adkins and 
? 


<16 





81 
87 











0-9 <2 то 84 









141 






Buchwach and 
Вігск,° 1980 






55 
53 (68 ears) 





Berger et al, 1974 





Friedberg and 
Gillis’ 1963 
Raine and 

Singh,’ 1980 








99 (114 ears) 


Lau and 
Tos,? 1986 


Bluestone et al,'° 
1979 





116 (124 ears) 


45 (51 ears) 


ferences in patient population, and the 
level of training of the operating sur- 
geons may also affect the outcome. 
We have completed a retrospective 
review of tympanoplasties performed 
at the Boston (Mass) Children’s Hos- 
pital during a recent 6-year period. The 
study was limited to cases of tympanic 
membrane perforation without other 
middle ear abnormality in an effort to 
consider as homogeneous a population 
as possible. Factors that have been 
suggested to influence the outcome of 
pediatric tympanoplasty have been 
evaluated to determine what relevance 
they had in our patient population. 


PATIENTS AND METHODS 
Study Design 

All type I tympanoplasty (myringo- 
plasty) procedures performed by the De- 
partment of Otolaryngology and Commu- 
nicative Disorders at the Boston (Mass) 
Children’s Hospital between March 1, 1979, 
and February 28, 1985, were reviewed. Any 
case involving cholesteatoma, cholesterol 
granuloma, or ossicular erosion, or in which 
an ossiculoplasty or mastoidectomy was 
performed was not considered. Eight pro- 
cedures to repair an atelectatic tympanic 
membrane were also excluded. There re- 
mained 57 patients, seven of whom had 
surgery for bilateral perforation on sepa- 
rate occasions during the study period. 
Thus, a total of 64 tympanoplasties form 
the basis for this article, 

Charts were reviewed to elicit the pa- 
tients’ age at the time of surgery, cause, size 
and location of perforation, status of the 
opposite ear, preoperative and postopera- 
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2-14 >3 92 



































tive audiometric and tympanometric re- 
sults, surgical technique and findings, and 
status at follow-up visits. The review took 
place 2 years after the last procedure in- 
cluded in the study, so that 2 years of 
follow-up information would be available. 
However, several patients had moved from 
the Boston area and were no longer treated 
at our institution. Patients who had not 
been seen for 3 months at the time of the 
review were contacted by phone whenever 
possible and arrangements made for a fol- 
low-up visit. When at least 6 months of fol- 
low-up information was not available, the 
case was not included in the study. 

Statistical analysis of the significance of 
differences in outcome between groups of 
patients was performed using Fisher’s Ex- 
act Test. 


Patient Management During the 
Study Period 


Patient Selection.—Our goal for tympano- 
plasty was threefold: (1) to improve hear- 
ing, (2) to protect the ear from infections 
due to water exposure, and (3) to halt the 
progression of middle ear disease. Children 
with perforations of pars tensa that had not 
healed with conservative management af- 
ter 6 months were candidates for tympan- 
oplasty. Preferably, there should not have 
been a history of otorrhea in the 6 months 
before surgery. The patient had to be a can- 
didate for general anesthesia. An “only 
hearing ear” was not selected for elective 
surgery. 

Preoperative Evaluation. — Audiometric 
testing was performed on every surgical 
candidate. Tympanometry was also per- 
formed, and the patients’ ability to release 
applied positive pressure either spontane- 
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ously or with repeated swallowing was 
noted as a means of assessing passive and 
active eustachian tube function. 

Surgical Technique.—In three cases, a 
small perforation in an accessible location 
was closed by removing the epithelium 
from the rim and placing fibrofatty mate- 
rial into the defect. An underlay technique, 
using temporalis fascia or other autologous 
graft material (perichondrium, perios- 
teum), was done in all other cases. Two 
small defects were repaired with fascia 
while working through the perforation 
without a tympanomeatal flap. The major- 
ity of cases (38) were managed via an 
endaural approach, using a tympanomeatal 
flap. Anteriorly located perforations gener- 
ally required a postauricular approach (21 
cases). 

Surgery was performed by residents in 
the middle years of training under the su- 
pervision of the staff surgeon. In every case, 
the staff physician inspected and adjusted 
the graft position prior to the placement of 
external canal packing. 

Postoperative Care.— Follow-up occurred 
at 2-week intervals for three visits and then 
at longer intervals as needed. An audio- 
gram was obtained after approximately 3 
months. The average duration of follow-up 
was 28.4 months, ranging from 6 to 67 
months. 


RESULTS 
Outcome of Surgery 


Success was considered to have been 
achieved when the graft was intact and 
in proper position at the annulus at the 
most recent clinic visit. By these crite- 
ria, 47 (73%) of 64 tympanoplasties 
were successful. Six patients with in- 
tact grafts had episodes of middle ear 
disease during the follow-up period, 
with effusion and negative middle ear 
pressure. One of these went on to 
require myringotomy and tube place- 
ment. The tube later extruded leaving 
an intact drum. In five successful cases, 
a pinpoint recurrent perforation ap- 
peared transiently during the postop- 
erative period. These either healed 
spontaneously or were successfully 
managed with trichloroacetic acid and 
“cigarette paper” patching. 

The length of time from surgery to 
documented recurrence of perforation 
in the surgical failure group is shown 
in Fig 1. Graft failure was noted from 
1 to 46 months postoperatively, with an 
average of 8.7 months. Recurrent per- 
foration was seen in the first 6 months 
in 65% of failed cases. 
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Fig 1.—Time interval from surgery to docu- 
mented reperforation in 17 patients who failed 
tympanoplasty. 


Complications. — А mesotympanic 
cholesteatoma was discovered 5 
months after tympanoplasty in one 
patient. Another child developed se- 
vere atelectasis of the grafted drum, 
requiring a myringotomy tube place- 
ment. When the tube later extruded, 
the site failed to close. Both of these 
cases are included in the surgical fail- 
ure group. 

Audiologic Results. — Preoperative 
and postoperative audiograms were 
available for 36 of 47 successful cases. 
Of these, 26 (68% ) had some improve- 
ment in hearing after surgery (Table 
2). A single patient with an intact graft 
developed a 15-dB conductive hearing 
deficit late in the postoperative period. 


Analysis of Factors Postulated to 
Affect Surgical Outcome 


Age.—Figure 2 indicates the age dis- 
tributiomof the patient population and 
the results of surgery as a function of 
age. If the population is divided into 
those 8 years of age and older (48 pa- 
tients, 6 bilateral), and those under age 
8 (9 patients, 1 bilateral) a significant 
difference exists in the outcome of the 
two groups. Among the older children, 
surgery was successful in81% of cases, 
while only 30% of the younger children 
had satisfactory results. 

Eustachian Tube Function.— Test re- 
sults were available in 33 charts. Pas- 
sive equilibration was noted in 32 
cases. Of these, 25 (78%) went on to 
successful tympanoplaszy. Three pa- 
tients who did not equilibrate pas- 
sively were able to clear the pressure 
with repeated swallowinz. All had suc- 
cessful surgery. Two (€7%) of three 


Table 2.—Hearing Results in Cases 
of Successful Tympanoplasty: 
Preoperative and Postoperative 
Audiologic Data Were Available for 36 
Cases 


Change in 
Conductive 
Hearing Loss 


No improvement 
10-dB improvement 
20-dB improvement 
30-dB improvement 
Increased deficit 


No. of 
Patients 


Normal hearing 
preoperatively 





Ш Failure 
Success 





2-4 5-7 8-10 
Age, y 
Fig 2.—Age and outcome of patients undergo- 
ing tympanoplasty. 
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Table 3.—Results of Tympanoplasty for Patients Grouped According te Presence of 
Various Factors Believed to Contribute to the Development of Tympanic Membrane 
Perforation 


Etiologic Factor 


Total (N) 


Successful (N) 





' History of otitis media 





Myringotomy and tube 
Trauma 

Previous tympanoplasty 
Allergy 

Cleft lip 

Cleft palate 














Subtotal 5/6 | 


Posterior 7/9 


Anterior 2/3 


Inferior 6/6 





Fig 3.— Outcome of tympanoplasty for perforation in various locations. Al indicates anteroinfe- 
rior quadrant; AS, anterosuperior quadrant; PI, posteroinferior quadrant; and PS, posteroinferior 
quadrant. Outcome of surgery for larger defects involving two or more quadrants is shown outside 
the circle and designated anterior, inferior, posterior, or subtotal. 


patients who failed eustachian tube 
testing still had good surgical results. 

Cause of Perforation.— Table З shows 
the incidence of various factors that 
may have contributed to the develop- 
ment of tympanic membrane perfora- 
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tion in our patient population and the 
outcome of patients in these groups. 
Size of Perforation.—It was possible 
to estimate the size of 63 perforations. 
Cases were divided into three groups: 
those with defects involving less than 
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25%, 25% to 50%, and more than 50% 
of pars tensa. Small perforations were 
successfully closed in 20 (71%) of 28 
cases, mid-sized perforations in 22 
(76% ) of 29 cases, and large defects in 
5 (83% ) of 6 cases. 

Location of Perforation.—The results 
of surgery for patients grouped ac- 
cording to the location of perforation is 
shown in Fig 3. Surprisingly, perfora- 
tions approaching the anterior annu- 
lus, including subtotal defects, were 
successfully repaired in 26 (79% ) of 33 
cases. 

Postauricular incisions were used 
primarily for anterior perforations. 
Tympanoplasty was successful in 15 
(71% ) of 21 cases performed through a 
postauricular approach and in 32 
(74%) of 48 cases using an endaural 
technique. 

Otorrhea.—Of the 12 patients with a 
history of otorrhea during the 3 
months prior to surgery, 11 (92% ) had 
successful results. The ear was dry for 
6 months preoperatively in 37 cases, 26 
(70%) of which were successfully re- 
paired. 

Status of the Contralateral Ear.—The 
opposite ear was normal at the time of 
surgery in 25 patients. Tympanoplasty 
was successful in 18 (72%) of these 
cases. Three (60%) of 5 patients with 
negative pressure and retraction of the 
contralateral tympanic membrane 
had a good surgical result. Perforation 
was present in both ears in 10 patients, 
7 of whom had both sides repaired 
during the study period. Surgery was 
successful in 12 (71% ) of 17 procedures 
performed for this group. 

COMMENT 

Review of the results of tympano- 
plasty performed at the Boston Chil- 
dren’s Hospital over a 6-year period 
showed an overall success rate of 73%. 
There were few surgical complications 
and the improvement in hearing after 
successful tympanic membrane repair 
was good. This might be expected in a 
group of children with minimal middle 
ear disease. Our results are compara- 
ble with those in other reports of tym- 
panoplasty performed in a pediatric 
population, which quote rates of suc- 
cess from 35% to 93% (Table 1).2"° 

Several aspects of study design must 
be considered when comparing the re- 
sults in different published series. 


Middle Ear Pathology 


Like ours, several other series were 
limited to cases of perforation of pars 
tensa without cholesteatoma, severe 
atelectasis, or ossicular erosion.^* 
Others included some patients who re- 
quired mastoidectomy or ossiculo- 
plasty to manage more involved mid- 
dle ear disease.’*” It is intuitively log- 
ical that the outcome of surgery will 
vary with the severity of disease. For 
this reason, we selected a homoge- 
neous group of patients. It would seem 
on initial consideration that perfora- 
tion of pars tensa without other middle 
ear disease is a straightforward prob- 
lem that should be easily rectified sur- 
gically. However, repair of a perfo- 
rated tympanic membrane does not 
directly alter eustachian tube func- 
tion, which is postulated to be an 
underlying factor in most cases of 
tympanic perforation. While closure of 
the perforation restores the middle ear 
air cushion, preventing reflux of fluid 
from the nasopharynx, persistent tu- 
bal dysfunction may cause the graft to 
fail." 

Surgery may do more to correct un- 
derlying disease when the middle ear 
abnormality is more extensive. This 
apparently is the explanation behind 
Glasscock's" statement that there is 
no difference in the outcome of tym- 
panoplasty in the setting of cho- 
lesteatoma, infection, or dry normal 
mucosa. 


Definition of Successful Surgery 


In our review, recurrence of perfo- 
ration or displacement of the graft 
(lateralization or severe atelectasis) 
constituted surgical failure, a defini- 
tion adopted in most series.“ We have 
included among the group of patients 
with successful surgery, several pa- 
tients who had recurrent otitis media 
with effusion postoperatively, one of 
whom required myringotomy tube 
placement. Bluestone et al? consider 
tympanoplasty to have failed when 
negative middle ear pressure or serous 
effusion returns postoperatively. If the 
17 patients with these conditions in his 
series had been considered surgical 
successes, the overall rate of success 
would be 68% instead of 35% as re- 
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ported. On the other hand, Tos? uses 
the audiologic outcome to calculate sur- 
gical success. It is this factor that sup- 
ports his conclusion that the results of 
tympanoplasty are more favorable for 
children under the age of 10 years. 


Length of Follow-up 


As little as 2 months' follow-up in- 
formation has been reported after 
tympanoplasty in some series.^' There 
is general agreement that a more ac- 
curate assessment of the success of 
surgery requires a longer period. Due 
to the mobility of our modern society, 
long-term follow-up is becoming in- 
creasingly difficult to achieve. The 
lengthy follow-up period in the study 
by Lau and Tos’ reflects the relatively 
stable and non-transient patient pop- 
ulation available to those investiga- 
tors. 

The follow-up required for an accu- 
rate assessment of results is dictated 
by the timing of failure of tympano- 
plasty. Gibb and Chang" have stated 
that late graft failure is relatively 
rare. They contend that the most com- 
mon causes of reperforation following 
tympanoplasty are improper surgical 
technique and postoperative infection. 
When a graft has healed fully and a 
perforation is discovered years later, it 
may be attributed to a new event or 
continued underlying tubotympanic 
disease. Others agree that the first 6 
months are the most important for 
observation of the graft.^* However, 
several studies that have tabulated re- 
sults after both a short and long fol- 
low-up period demonstrate that a sig- 
nificant number of failures-occur after 
1 year.5* 

The majority of surgical failures in 
our series were recognized during the 
first 6 months after surgery (Fig 1). 
Thus, while it may be projected that 
some additional failures would have 
been noted later among the successful 
cases with less than 2 years of follow- 
up, the great majority should have 
been seen within the follow-up period. 


Level of Surgical Training 


Surgery was performed exclusively 
by senior physicians in some series.’ 
Others, like our article, were designed 
to show results obtained in a residency 
training program.**' Technical skill 
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and attention to detail varies among 
clinicians in a manner that is not 
strietly related to the level of training 
and experience. With careful supervi- 
sion, such as is given to residents at our 
institution, we do not believe that the 
results of tympanoplasty are ad- 
versely affected by the participation of 
trainees. 


Selection Criteria 


In most series, patients were denied 
surgery or excluded from review for 
various reasons. Age limitations were 
set by some surgeons. Buchwach and 
Birck? included no one with cleft lip or 
palate or with atopie disease. Blue- 
stone et al” insisted on a contralateral 
ear with no serous otitis, and several 
series excluded patients with a recent 
history of otorrhea.** Functional test- 
ing of the eustachian tube was em- 
ployed by others to screen patients for 
tympanoplasty. 

None of these selection criteria were 
stringently applied at the Boston Chil- 
dren's Hospital during the study pe- 
riod. Case selection occurred on an in- 
dividual basis, reflecting the philoso- 
phy of the attending surgeons. In 
general, older children with dry perfo- 
rations and good eustachian tube func- 
tion were considered ideal surgical 
candidates. The impact of several fac- 
tors on surgical outcome in our series 
has been analyzed. Differences be- 
tween most groups failed to reach sta- 
tistical significance using Fisher's Ex- 
act Test. However, the numbers of pa- 
tients in some of the groupings are 
small, and some of the factors might 
have achieved significance if a larger 
population had been available for 
analysis. 


Age 


Young children are thought to be 
poor candidates for tympanoplasty for 
several reasons. Strong? has stated 
that morphologie changes in the eus- 
tachian tube that accompany im- 
proved ventilatory funetion are most 
marked at age 7 years. The frequency 
of upper respiratory tract infections 
associated with acute otitis media de- 
creases as the child grows older in 
most cases. These considerations have 
prompted a number of authors to sug- 
gest ап age before which tympano- 


plasty should not be performed. Glass- 
cock et al% operate on children after 
age 3 or 4 years, Bailey chooses age 6 
years, and Goodman and Wallace! ad- 
vocate waiting until puberty. 

Several series, which have compared 
the results of younger and older pa- 
tients, show no statistical difference 
between the two groups.*^'^ For this 
reason, many authors have stated that 
age makes no difference in the results 
of tympanoplasty.*’ 

Our findings, and those of Berger et 
als indicate that children under the 
age of 8 years are more likely to fail 
attempted tympanoplasty than are 
their slightly older counterparts. A 
high level of statistical significance 
was found between the age groups 
(P « .005). Still, early age does not ab- 
solutely preclude successful tympano- 
plasty. A 2-year-old child had a good 
result in our series, as did two of five 
children, aged 7 years. 


Eustachian Tube Function 


While there is a consensus that eu- 
stachian tube dysfunction is an under- 
lying factor of great importance in pe- 
diatric tympanie perforation, there is 
no universally accepted method for 
assessing function. Simple clinical ob- 
servation is employed by some sur- 
geons. The ability to insufflate air into 
the middle ear by Valsalva or Politzer 
maneuver, the patients' report of tast- 
ing otologic drops, absence of otorrhea, 
aeration of the contralateral ear, and 
the ability to retain a paper patch over 
the perforation for several weeks have 
been advocated as predictors of suc- 
cessful tympanoplasty." 

In our series these clinical indicators 
of eustachian tube function, including 
the status of the contralateral ear and 
the presence or absence of otorrhea in 
the months immediately before sur- 
gery, failed to correlate with the out- 
come of tympanoplasty. 

Standard tympanometry equipment 
is used by many clinicians to assess 
eustachian tube patency and function. 
The ability of the child to equilibrate 
an induced positive or negative pres- 
sure either passively or actively is 
measured. However, the predictive 
value of such testing is less than satis- 
factory. Cohn et al? report 19 of 26 pa- 
tients with poor active eustachian tube 
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function had successful tympanoplas- 
ties. Patients with good active equili- 
bration went on to have unsatisfactory 
results in five of eight cases in Blue- 
stone and coworkers’ series." 

Passive equilibration testing was 
performed in the majority of cases in 
our series. Our test results also failed 
to predict surgical outcome with sta- 
tistical significance. There was an 80% 
surgical success rate in those children 
with good function compared with 
67% in those who failed testing. 

Improved means of assessing eusta- 
chian tube function must be developed 
before such testing can serve a useful 
role for selecting tympanoplasty can- 
didates. As Cohn et al? suggest, the 
equilibration of small, gradual middle 
ear pressure changes is the physiologic 
activity of the eustachian tube. This 
function is not measured by available 
tests. 


Cause of Perforation 


When present before surgery, 
chronic or recurrent acute otitis media 
often will persist after repair of tym- 
panic perforation. We expected that 
patients with a traumatic perforation 
without otitis would have a better out- 
come of surgery. The results of this re- 
view did not support that impression. 
A history of atopic disease (asthma, 
allergic rhinitis), which may contrib- 
ute to the severity of eustachian tube 
dysfunction, also had no impact on the 
results. Cleft lip may be a contraindi- 
cation for tympanoplasty. However, 
none of the differences between groups 
of patients with different etiologic fac- 
tors achieve statistical significance. 


Location and Size of Perforation 


Smaller, more accessible perfora- 
tions should be easier to repair. When 
the edges of the defect are difficult to 
visualize (ie, at the anterior annular 
rim), graft placement may bee 
inaccurate.“ Size and location of per- 
foration had no statistically signifi- 
cant importance in our series. How- 
ever, the relatively high rate of failure 
with  posteroinferior perforations 
(50%) is worthy of comment. This 
quadrant may be deceptively hard to 
visualize in some children. As the in- 
ferior edge of the graft passes under 
the annulus onto the posterior canal 
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wall, adequate overlap of the graft 
with tympanic membrane may be dif- 
ficult to achieve. Our review illustrates 
the need for vigilance when repairing 
posteroinferior perforations. 


Conclusions 


After a child has reached 8 years of 
age, repair of an uncomplicated perfo- 
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ration of the tympanic membrane can 
be carried out with а high probability 
of success. Before that time, eusta- 
chian tube dysfunction and frequent 
upper respiratory tract infections 
cause a significant number of at- 
tempted tympanoplasties to fail. 
Other factors such as the cause, size 
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Pediatric Maxillofacial Trauma 


Age-Related Variations in Injury 


Beeky L. McGraw, MD, Randolph R. Cole, MD 


e Seventy-two children were treated for 
maxillofacial injuries by the otolaryngol- 
ogy service between January 1984 and 
June 1988. Patients were divided into 
three age groups on the basis of the 
development of paranasa! sinuses and 
dentition. Differences in fracture charac- 
teristics, associated injuries, and treat- 
ment modalities were correlated to the 
maturational changes in the pediatric fa- 
cial skeleton. The fracture site tended to 
shift fromthe upper to the lower aspect of 
the face with increasing age of the patient. 
Associated injuries were frequent, espe- 
cially cranial injuries, and temporal bone 
fractures were notably mcre common in 
the youngest age group. Conservative 
treatmen! was found to be successful, 
particularly in the youngest age group, 
because of the unique remodeling poten- 
tial of the pediatric facial skeleton. 

(Arch Otolaryngol Head Neck Surg. 
1990;1 16:4 1-45) 


М axillofacial trauma in the pedi- 
atric patient population is an 
infrequent occurrence. In Rowe’s' 
analysis of 1500 facial skeletal frac- 
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tures, less than 5% of patients were 
children younger than 12 years, and 
only 0.87% were children younger than 
6 years. Other researchers have found 
similar results." Most theories that 
have been postulated to explain the 
low incidence of maxillofacial injuries 
in children are based on the anatomi- 
cal differences between the adult and 
pediatric craniofacial skeleton." In 
infants and young children, the cra- 
nium and forehead are comparatively 
large, and shield the facial skeleton 
from injury. The relative lack of pneu- 
matization of the paranasal sinuses, as 
well as the presence of a large tooth- 
bone ratio, tends to make the pediatric 
facial skeleton more elastic and stable. 
Children also have larger fat pads that 
cushion the impact and lessen the force 
transmitted to the bony architecture. 
In addition to these anatomical differ- 
ences, the more protected environment 
of children, and the use of car seat re- 
straints for infants and young chil- 
dren, may contribute to the lower fre- 
quency of pediatric facial trauma. 

Because of the infrequency of these 
injuries, this study was undertaken to 
evaluate the characteristics of pediat- 
ric maxillofacial injuries treated at 
our institution. The differences en- 
countered between age groups was 
then correlated to the maturational 
changes that occur in the pediatric fa- 
cial skeleton. 
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PATIENTS AND METHODS 


At the University of Texas Health Sci- 
ence Center at Houston, a retrospective re- 
view of 72 pediatric patients with maxillo- 
facial injuries was carried out. Patients 16 
years of age and younger were included in 
this study. All patients were treated by the 
otolaryngology-head and neck surgery ser- 
vice over a 4%-уеаг period, from January 
1984 to June 1988. The patient data accu- 
mulated included age at the time of injury, 
mechanism of injury, anatomical site. of 
fracture, radiographic modalities used and 
results, associated injuries, treatment 
methods, and clinical results and complica- 
tions. Patients with soft-tissue injuries 
only and those with isolated nasal fractures 
were excluded from this study. All dental 
and alveolar injuries were grouped together 
as dentoalveolar fractures. Patients were 
then divided into one of three groups ac- 
cording to age for comparison of the simi- 
larities and differences in the cause of 
injury, the site of injury, and management 
techniques. Age groups were established on 
the basis of paranasal sinus development 
and dentition. Group 1 consisted of patients 
aged 0 through 5 years; group 2, patients, 
aged 6 through 11 years; and group 3, 
patients aged 12 through 16 years. 


RESULTS 


One hundred seventeen fractures oc- 
curred in 72 patients seen over the 
4%-уеаг period. The age range of the 
patients was 26 days through 16 years, 
with a mean age of 9.9 years. Seventeen 
patients (24% ) were 0'through 5 years 
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of age, 26 (36%) were 6 through 11 
years of age, and 29 (40%) were 12 
through 16 years of age (Fig 1). There 
was a male preponderance in all age 
groups, with an overall ratio of 2:1. 
Group 1 showed a more even sexual 
distribution: 59% were boys and 41% 
were girls. 

The mechanisms of injury are shown 
in Fig 2. Motor vehicle accidents were 
the most frequent, accounting for 42% 
of injuries. Auto-pedestrian accidents 
occurred in 18 patients (25% ). Gunshot 
wounds occurred in 9 patients (13%) 
and 6 (8% ) suffered from horse-related 
injuries. Trauma due to altercations, 
sporting activities, and falls was also 
noted. No maxillofacial skeletal inju- 
ries due to child abuse were found. 
Mechanisms of injury varied accord- 
ing to age group. Although motor ve- 
hicle accidents were the most frequent 
cause in groups 2 and 3, auto-pedes- 
trian accidents were the most common 
cause in group 1, accounting for 41% of 
the injuries seen in this group. АП 
fractures due to altercations and 
sports-related injuries occurred in the 
older age groups. 

The cause of maxillofacial injuries 
also varied by sex. Eighty-three per- 
cent of patients with facial fractures 
due to auto-pedestrian accidents were 
male, while 78% with fractures result- 
ing from gunshot wounds were male. 
Injuries due to equestrian accidents 
and sports activities also occurred pri- 
marily in male patients. Motor vehicle 
accidents and falls showed no sexual 
predilection. 

The anatomical distribution of the 
fractures is as depicted in Fig 3. Man- 
dible fractures occurred in 12% of 
group 1 patients, in 85% of group 2 pa- 
tients, and in 48% of group 3 patients. 
Dentoalveolar fractures were also 
more prevalent in the older age groups. 
On the other hand, frontal skull and 
orbital fractures occurred more fre- 
quently in the youngest group. Forty- 
one percent of group 1 patients had or- 
bital rim or floor fractures, while only 
19% of group 2 and 7% of group 3 had 
orbital fractures. Frontal skull frac- 
tures occurred in 2975 of group 1 pa- 
tients, followed by 1595 of group 2 and 
10% of group 3 patients. Le Fort frac- 
tures and unclassified maxillary sinus 
fractures made up 9% of all fractures, 
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Fig 2.—Cause by age group. MVA indicates motor vehicle accident. 


and occurred exclusively in the two 
older age groups. No Le Fort III frac- 
tures were identified in this study. 
There was no difference in occurrence 
by age groups in zygomatic, nasoeth- 
moid complex, or nasal fractures. 
Eighty-eight percent of all patients 
had associated injuries; 61% had mul- 
tiple associated injuries. All patients 
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in group 1 had associated injuries, 24 
patients (92%) in group 2, and 22 
patients (7675) in group 3 had one or 
more associated injuries. Skull frac- 
tures or intracerebral trauma oc- 
curred in 61% of patients, and soft- 
tissue injuries of the face occurred in 
68%. Cranial injuries were found in 
88% of group 1 patients, in 7395 of 
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Fig 4.—Incidence of zranial injuries and temporal bone fractures by age group. 


group 2, and in 34% of group 3 (Fig 4). 
Temporal bone fractures occurred in 
12 patients (17% ). Like associated cra- 
nial injuries, temporal Бопе fractures 
occurred more frequently in group 1 
patients (41%) than in group 2 (12%) 
or group 3 (7%) patients. Ocular inju- 


ries occurred in 5 patients, resulting in 
blindness in 2 patients. Of note is that 
no cervical spine injuries were found in 
this study. 

Routine facial roentgenograms were 
obtained as the initial diagnostic study 
in 81% of patients. These were suffi- 
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cient in only 13% of patients to fully 
assess the extent of the maxillofacial 
trauma. Ancillary studies included 
panorex views of the mandible and 
midface and computed tomographic 
(CT) scans of the face. All mandible 
fractures that were initially assessed 
with roentgenograms were subse- 
quently evaluated by mandibular pan- 
orex. Seven patients had CT scanning 
as the only diagnostic study; four of 
these were in group 1. Sixty-five per- 
cent of the patients in group 1 and 62% 
of patients in group 2 required CT 
scanning, compared with 28% in 
group 3. 

Treatment of the maxillofacial inju- 
ries was by observation in 28% of the 
117 fractures. Fifty percent of the 
fractures in group 1 were treated by 
observation alone, while only 23% in 
group 2 and 22% in group 3 were 
observed. Both patients with mandible 
fractures in group 1 were treated with 
closed reduction and intermaxillary 
fixation, as were 56% of patients in 
group 2 and 42% in group 3. Open re- 
duction with internal fixation of the 
mandible was performed in none of the 
patients in group 1, in 33% of patients 
in group 2, and in 50% of patients in 
group 3. Intermaxillary fixation was 
maintained for 3 weeks or less in all 
patients in groups 1 and 2. For group 3, 
however, intermaxillary fixation was 
continued for 4 to 6 weeks. Orbital 
fractures were treated by rim fixation 
or floor exploration in only 29% of 
group 1 patients, but were surgically 
repaired in all patients in groups 2 
and 3. 

Ninety-six percent of patients had a 
satisfactory outcome of their maxillo- 
facial injuries. Complications or poor 
results were noted in eight patients, 
three of whom had a residual defor- 
mity and one of whom had persistent 
malocclusion. One patient suffered 
from a buccal space abscess following 
an intraoral approach for internal fix- 
ation of a zygomaticomaxillary com- 
plex fracture. Two patients with man- 
dible fractures had to be returned to 
the operating room for early revision; 
both of these patients subsequently 
healed with good occlusion. No inci- 
dences of nonunion or temporoman- 
dibular joint ankylosis were found. 
Cerebrospinal fluid rhinorrhea oc- 
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curred in two patients with nasoeth- 
moid fractures. In both patients, it re- 
solved spontaneously with conserva- 
tive treatment, following reduction of 
the fractures. 


COMMENT 


The pattern of pediatric maxillofa- 
cial injuries varies with the matura- 
tional changes of the facial skeleton. 
The craniofacial ratio decreases from 
8:1 in infancy to 2.5:1 in adulthood (Fig 
5)." The infant’s face is small in pro- 
portion to the overall head size, with a 
small, flat midface and prominent 
frontal cranium. The maxillary antra 
and paranasal sinuses are poorly pneu- 
matized, and the mandible is small and 
unobtrusive. Vertical and forward 
growth of the face occurs as the child 
matures, and the maxilla and mandi- 
ble enlarge as the sinuses and denti- 
tion develop. Pediatric facial bones 
have a thin cortex with a large cancel- 
lous component." In addition, there is 
a large tooth-bone ratio, which stabi- 
lizes the facial skeleton. As children 
grow, the frontal prominence dimin- 
ishes, and the mandible comes to oc- 
cupy a position more vulnerable to 
traumatic injury. Moreover with mat- 
uration, the paranasal sinuses grow 
and pneumatize, making the midface 
more susceptible to fractures. In our 
study, orbital and frontal skull frac- 
tures predominated in group 1, while 
mandible fractures were more preva- 
lent in group 3. Likewise, Le Fort frac- 
tures more commonly occurred in 
older children as pneumatization of 
the paranasal sinuses increased. This 
tendency toward upper face fractures 
in young children and lower face frac- 
tures in older children suggests a cor- 
relation with facial maturation. 

Associated injuries occurred in 88% 
of our study population, with 61% of 
patients sustaining multiple associ- 
ated injuries. This is a higher inci- 
dence than that cited in past reviews 
by Morgan" and Gwyn et al," the lat- 
ter of which included adult patients. 
The incidence of patients with associ- 
ated injuries decreased with increas- 
ing age. Associated head injuries were 
more common in the youngest age 
group, consistent with the larger cra- 
niofacial ratio and frontal prominence 
of these patients. Neurosurgical con- 





Fig 5.— Comparison of premature infant facial Skeleton with adult facial skeleton. 


sultation should always be considered 
when dealing with pediatric maxillo- 
facial trauma, especially in children 
younger than 6 years. 

A high incidence of temporal bone 
fractures was found in our study. They 
occurred at a much higher frequency 
in group 1, and the incidence decreased 
with increasing age. This trend re- 
fleets the higher likelihood of cranial 
injury and the increased elasticity and 
stability of facial bones in young chil- 
dren. Much greater force is required to 
elicit maxillofacial fractures, and that 
greater force can likewise be transmit- 
ted to the temporal bone. 

Radiographic diagnosis of pediatric 
maxillofacial trauma required use of 
multiple modalities in 68% of patients. 
Radiographic diagnosis is more diffi- 
cult in pediatric patients because of 
the underdeveloped and poorly pneu- 
matized sinuses, offering less 
contrast." The presence of developing 
teeth and tooth buds can obscure the 
fracture line. Greenstick fractures are 
common, with minimal or no fracture 
displacement, making diagnosis more 
challenging. ^ Computed tomography 
was used more frequently to assess fa- 
cial fractures in children younger than 
12 years, in contrast to the findings of 
Gussack et al." This is partly due to the 
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frequent presence of concomitant head 
injury requiring CT scan of the brain, 
but it is also due to the difficulty in ob- 
taining adequate facial films in young 
children. It is often more convenient to 
take CT slices through the face at the 
same time as the brain CT for evalua- 
tion of the maxillofacial fractures. 
Computed tomographie scans were 
most helpful in evaluating midface, 
orbital, and frontal sinus fractures. 
All mandible fractures, except one, 
were evaluated by Panorex, regardless 
of prior films obtained. 

Observation was employed as the 
treatment modality of maxillofacial 
trauma more frequently in group 1 
than in the other two age groups. This 
is in accordance with a high associa- 
tion of greenstick fractures. Minimal 
to no displacement was the criterion 
for observation, and mandibular frac- 
tures had to meet the additional crite- 
rion of satisfactory and reproducible 
occlusion. Conservative treatment of 
pediatric facial fractures has been the 
standard of care for many authors, 
owing to the high osteogenic potential 
of the facial bones of children. Early 
healing of fractures occurs, with a sig- 
nificant amount of subsequent remod- 
eling under the influence of the forces 
of mastication. Rowe! suggested that 
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fracture reduction in children need not 
be overly zealous, because of the high 
rate of postoperative remodeling. The 
overall complication rate was similar 
to that in other studies.^*? The inci- 
dence was too low to assess any age- 
related differences. 

Pediatric maxillofacial trauma var- 
ies with the developmental stage of the 
patient, especially with respect to frac- 
ture characteristics, associated inju- 
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ries, and treatment modalities. Group 
1 did not reflect the male predomi- 
nance seen in groups 2 and 3. In accor- 
dance with facial maturation patterns, 
the fracture site distribution tends to 
shift from the upper aspect of the face 
in younger patients to the lower aspect 
of the face in older children. Associ- 
ated injuries, especially cranial inju- 
ries and temporal bone fractures, are 
more common in younger pediatric 
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patients. In our study, temporal bone 
fractures were noted in 41% of pa- 
tients younger than 6 years. This find- 
ing is in agreement with the large 
craniofacial ratio of young children 
and their facial skeletal stability. To 
our knowledge, the high incidence of 
temporal bone fractures has not been 
previously reported. 
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Vocal Cord Paralysis and Superior 


Laryngeal Nerve Dysfunction 


in Reye’s Syndrome 


Jerome W. Thompson, MD; Philip Rosenthal, MD; Felizardo S. Camilon, Jr, MD 


e Bilateral vocal cord paralysis and ab- 
sent laryngeal sensation are previously 
unrecognized sequelae for Reye's syn- 
drome, a severe acute encephalopathy in 
children. Four patients were seen at vary- 
ing periods ranging from 2 weeks to 5 
years after their diagnosis of an episode of 
severe Reye's syndrome over a 20-year 
period at the Children's Hospital of Los 
Angeles (Calif). All of the patients had bi- 
lateral true vocal cord paralysis with ab- 
sent laryngeal sensitivity that was docu- 
mented at endoscopy. As many as 50% of 
survivors of severe Reye's syndrome have 
breathy voices or aphonia. It is suggested 
that some of these children may have vo- 
cal cord dysfunction that is not the result 
of intubation, and are at risk for aspiration 
and its dangerous sequelae. A vagal nu- 
clear injury is theorized to explain the sen- 
sory motor dysfunction of the larynx in 
these children. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:46-48) 
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eye’s syndrome is an acute nonin- 
flammatory encephalopathy that 
is associated with fatty degeneration 
of the liver and other viscera. The typ- 
ical clinical course is a trivial prodro- 
mal respiratory infection followed by 


. sudden profuse vomiting and progres- 


sion to coma, seizures, and often death. 
The diagnosis is strongly suggested 
when serum transaminase, blood am- 
monia, and prothrombin values are 
elevated with normal or slightly ele- 
vated serum bilirubin levels. Confir- 
mation by percutaneous liver biopsy 
demonstrates microvesicular fat with- 
out evidence of inflammation or 
fibrosis.' Despite strong epidemiologi- 
eal evidence associating the disorder 
with salicylate ingestion, its precise 
cause remains unclear. Recognition of 
the disease peaked in 1980 with the 
Centers for Disease Control, Atlanta, 
Ga, reporting 1200 cases in that year. 
Initially, the mortality was reported at 
80%, but now overall mortality is esti- 
mated at 20%. Reported long-term se- 
quelae of the encephalopathy include 
learning disabilities, psychiatric dys- 
function, and speech dysfunction in as 
many as 50% of the patients.** We be- 
came involved in the care of four pa- 
tients who required tracheotomy for 
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bilateral true vocal cord paralysis and 
aspiration secondary to superior la- 
ryngeal nerve dysfunction after severe 
Reye's syndrome. These cases alerted 
us to the significant amount of airway 
care that these children require. These 
cases are presented to heighten the 
awareness of this life-threatening 
problem so that early intervention can 
be instituted. A theory is also for- 
warded to explain the sensory motor 
injury to the laryngeal innervation in 
these children. 

Three hundred charts of patients 
with encephalopathy were reviewed. 
Thirty-three cases were clearly Reye's 
syndrome, over half being positive ac- 
cording to a biopsy specimen. Forty- 
five cases were questionably Reye's 
syndrome because of inadequate labo- 
ratory or clinical information. Eight 
patients died suddenly; one patient 
died at a later hospitalization. Twelve 
patients were stage 3; 8 patients were 
stage 2; 13 patients were stage 0 to 
stage 1. There were 10 biopsy-proven 
cases at Childrens Hospital of Los An- 
geles (Calif), and 6 elsewhere. 


REPORT OF CASES 


Case 1.—A 3-month-old white male in- 
fant was well until he developed a low- 
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grade fever that lasted for 3 days and had 
received liquid baby aspirin for 2 days. He 
was found in a semicomatose state and he 
was vomiting on the day of admission. He 
was transferred to a major medical center 
where he lapsed into a coma, was intu- 
bated, and was found to have papilledema, 
at which time an intracranial pressure 
monitor was placed to monitor and control 
the elevated intracranial pressure. Labora- 
tory studies revealed an elevated alanine 
aminotransferase level of 2500 U/L 
(normal, 0%о 35 U/L), an elevated aspartate 
aminotransferase level of 2840 U/L 
(normal, 6 to 35 U/L), a serum bilirubin 
level of 31 «mol/L (normal, 1.7 to 17 umol/ 
L), a white blood cell count of 9 X 10°/L, 
with a normal differential, and a platelet 
count of 42 X 10°/L, and a normal serum 
ammonia level. А lumbar puncture was 
performed and the results demonstrated an 
elevated pressure with a normal cell count 
and a negative cerebrospinal fluid culture. 
The prothrombin time was prolonged at 
53.5 seconds (normal, «40 seconds), and he 
was given a clinical diagnosis of Reye's 
syndrome, stage 3. А percutaneous liver bi- 
opsy specimen demonstrated microvesicu- 
lar fatty changes without inflammation or 
fibrosis. Pentobarbital sodium coma, hy- 
perventilation, mannitol therapy, and ag- 
gressive supportive care eventually allowed 
the patient to be extubated after 10 days. 
Subsequently, he was found to be signifi- 
cantly neurologically impaired, and was in- 
stitutionalized in a facility for 8 years, dur- 
ing which time he had 24 documented epi- 
sodes of aspiration pneumonia. Fiberoptic 
laryngeal examination revealed paralysis 
of the vocal cords with complete laryngeal 
anesthesia. А tracheotomy was placed and, 
on repeated endoscopy, his arytenoid carti- 
lages were found to have a full range of 
motion. Since that time, he has had recur- 
rent pneumonias and upper respiratory in- 
fections. He is fed by gastrostomy tube, but 
still aspirates despite a Nissen funduplica- 
tion, and requires periodic hospitalization. 
A Lindeman diversion procedure is being 
considered to deal with this problem. 

CASE 2.— А 6-year-old white female child 
was seen who was well unti! 5 days prior to 
admission when she developed a fever of 
41.1°C and was given aspirin four times a 
day for 4days. She became agitated, then 
delirious, and, in the emergency depart- 
ment, she became comatose with papillede- 
ma. She was intubated and an intracranial 
monitor was placed. Results of laboratory 
studies disclosed the following values: an 
alanine aminotransferase level of 2110 U/L; 
an aspartate aminotransferase level of 2200 
U/L; a prothrombin time of 58 seconds; and 
a serum ammonia level of 460 umol/L. The 
serum bilirubin level was 26 umol/L, and 


the white blood cell count was only 7 X 10°/ 
L, with 0.57 polymorphonuclear leukocytes. 
A clinical diagnosis of Reye's syndrome was 
made, and a percutaneous liver biopsy spec- 
imen subsequently confirmed the diagnosis. 
She had a very difficult course that was 
complicated by shock lung and multiple 
pneumothoraces. А tracheotomy was per- 
formed for prolonged respiratory support. 
On endoscopy, she was found to have bilat- 
eral true vocal cord paralysis with the 
arytenoid cartilages in a position halfway 
between lateral and paramedian. The 
arytenoid cartilages had good mobility, and 
there was no limitation of the arytenoid 
motion. There was also significantly de- 
creased vocal cord sensation. Her hospital- 
ization lasted for 1 year, and she was 
decannulated prior to discharge, with a 
very hoarse voice and chronic low-grade 
aspiration. А barium swallow examination 
revealed evidence of aspiration 2 years 
later. There has been no further endoscopic 
follow-up. Her private physician indicates 
that there has been slow but steady neuro- 
logical improvement. 

CasE 3.—A "15-year-old white boy was 
seen who was well until 2 days prior to ad- 
mission when he became lethargic and, 
subsequently, comatose. Intracranial pres- 
sure was elevated and he required respira- 
tor support. Results of laboratory studies 
disclosed the following values: an alanine 
aminotransferase level of 1350 U/L, an as- 
partate aminotransferase level of 1700 U/L, 
a serum bilirubin level of 21 umol/L, and a 
serum ammonia level of 411 umol/L. The 
prothrombin time was 45 seconds. A diag- 
nosis of Reye's syndrome was confirmed by 
a liver biopsy specimen. A tracheotomy was 
performed for pulmonary care and pro- 
longed respirator support. At the time of 
surgery he was found to have bilateral true 
vocal cord paralysis, decreased sensation of 
the vocal cords bilaterally, and good 
arytenoid cartilage mobility. Over the en- 
suing year he underwent repeated endos- 
copy several times with no change. He was 
decannulated after 18 months. He had an 
extremely hoarse voice and continued to 
aspirate. He required one subsequent hos- 
pitalization for aspiration pneumonia, but 
has improved progressively over the last 4 
years, with subsequent other neurological 
improvement as well. 

Case 4.—This patient was well until 5 
months of age when he developed an upper 
respiratory infection 5 days prior to admis- 
sion that was associated with vomiting 4 
days prior to admission. The patient was 
treated with aspirin for 5 days for a tactile 
fever. The child was found in a semicoma- 
tose state and was taken to the hospital 
where his white blood cell count was 
11.5 X 10°/L. The alanine aminotransferase 
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level was initially only 376 U/L but, over the 
next 48 hours, the level was elevated zo 1180 
U/L, with an aspartate aminotransferase 
level, initially, of 150 U/L, which subse- 
quently increased to 720 U/L. The pro- 
thrombin time was 53 seconds, and rose to 
a maximum of 60 seconds. The serum am- 
monia level was 188 umol/L. A liver biopsy 
specimen obtained at that time was con- 
sistent with a diagnosis of Reye's syn- 
drome. The child required prolonged respi- 
rator support and tracheotomy. At endos- 
copy he was found to have a completely open 
true vocal cord paralysis with very good 
arytenoid cartilage mobility. He also dem- 
onstrated a completely desensitized larynx. 
He aspirated frequently over the next sev- 
eral years, and eventually he succumbed to 
sepsis and pneumonia. 


COMMENT 


Reye's syndrome may best be cate- 
gorized into three broad groups as fol- 
lows: (1) noncomatose, (2) extreme de- 
lirium, and (3) comatose. Not all chil- 
dren progress to all stages, but the 
severe cases pass through all the pre- 
vious stages. 

The children who are noncomatose 
are seen with an antecedent mild viral 
illness, and, within 1 week, develop 
vomiting and irritability (central ner- 
vous system irritability). An internà- 
tional congress has classified this as 
stage 0 to 1 (mild to moderate). 

In stage 0 to 1 the alanine and 
aspartate aminotransferase levels are 
elevated above 150 U/L to a mean of 
greater than 900 U/L.’ The serum am- 
monia level may exceed 58 umol/L, but 
can be normal. The bilirubin level may 
be normal or only slightly elevated, the 
cerebrospinal fluid essentially normal, 
and the prothrombin time prolonged. 
As the serum biochemical values be- 
come elevated, the child develops a 
more pronounced delirium and enters 
stage 2. If the delirium deepens into a 
coma, it is then classified as stage 3. 

No current therapy has proven ef- 
fective in all cases, but aggressive 
intracranial pressure monitoring and 
control, as well as respiratory support 
appear to limit brain edema. Ten per- 
cent of stage 1 patients die, 32% of 
stage 2 patients die, and 60% of stage 
3 patients die.’ Death is the result of 
cerebral edema and herniation. It was 
initially thought that if a child sur- 
vived the illness that there were no 
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long-term consequences in the major- 
ity of children. However, it is now 
known that a few children are severely 
. neurologically handicapped and most 
have learning, emotional, and speech 
disorders. 

Reitman et al* found that prior to 
discharge 60% of the survivors of 
Reye's syndrome had aphonia, hoarse- 
ness, or other speech alterations. Only 
3 of the 43 patients in their study had 
fiberoptic laryngeal endoscopy; and 
one of those was indeed found to have 
a unilateral paralysis. No test was 
performed to evaluate laryngeal sen- 
sitivity. Not surprisingly, the worst 
voices were observed in those children 
who had the more severe stage of 
Reye's syndrome. They found that 
voice and speech disorders were the 
major disability in the survivors of 
Reye's syndrome. In our series, it be- 
came apparent that both the recurrent 
and superior laryngeal nerves were 
affected to some degree, as evidenced 
by the open position of the vocal cords, 
mobile arytenoid cartilages, and the 
anesthetic larynx. These findings sug- 
gest that the brain stem or jugular fo- 
ramen are the sites of injury. Mechan- 
ical compression is possible from brain 
edema pressing the nerves against the 
bony foramen. An alternative hypoth- 
esis of vagal nuclear injury is sug- 
gested by the documented tendency of 
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microvascular occlusion in patients 
with severe Reye's syndrome. Hinjosa 
and Lindsay* and Rarey et al’ reported 
temporal bone studies in children who 
died of severe Reye's syndrome. Both 
studies found extensive cochlear and 
vestibular damage, especially of the 
hair cells, and proposed a vascular oc- 
clusive cause. Smith et а]* described a 
central retinal artery occlusion in a 
patient with severe Reye's syndrome. 
Diliberti and Laxer? described a tran- 
sient abnormality in the brain-stem 
evoked response audiogram in an in- 
fant with Reye's syndrome. Adding 
further support to the vagal nucleus 
being the site of injury is the report by 
Liebhaber et al in which a child is de- 
scribed with Ondine's curse in whom 
brain-stem injury is theorized to be 
the cause of the syndrome. We believe 
a strong argument can be made for in- 
creased intracranial pressure causing 
ischemia and thrombosis. If increased 
intracranial pressure could cause is- 
chemia and thrombosis in the retina, 
cochlea, and vestibule, then the same 
events could be theorized to occur in 
the vagal nuclei without requiring her- 
niation. Ап attempt is being made to 
obtain magnetic resonance imaging 
and computed tomographic data in 
these children to evaluate their brain- 
stem anatomy. These data will be pre- 
sented in a later report. The manage- 
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ment of these children is complex. If 
the larynx is paralyzed in the open po- 
sition, then the risk of aspiration is 
greatly increased. Tracheotomy is in- 
dicated to prevent life-threatening re- 
current pneumonia. If pneumonia does 
occur, then the patient may require a 
Lindeman tracheal diversion proce- 
dure to save his life. Additionally, gas- 
trostomy tube feeding is often neces- 
sary with no oral intake in survivors of 
severe Reye’s syndrome. 


CONCLUSION 


Four children who survived Reye’s 
syndrome had bilateral true vocal cord 
paralysis and absent laryngeal sensa- 
tion. This suggested bilateral recur- 
rent and superior laryngeal nerve in- 
jury, possibly at a nuclear level. All of 
the children had mobile arytenoid car- 
tilages with vocal cords in a lateral or 
open position. With a lack of laryngeal 
sensitivity these patients aspirated se- 
verely, and each patient had many ep- 
isodes of aspiration pneumonia despite 
tracheotomy and gastrostomy tube 
feedings. Tracheal diversion may be 
necessary in severe cases to protect the 
airway. Vagal nucleus ischemia or 
thrombosis is theorized to explain the 
laryngeal dysfunction. Aggressive pul- 
monary care, including tracheal diver- 
sion, should be considered. 
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Original Articles 


Effect of Topical Fosfomycin on 


Polymyxin B Ototoxicity 


Joseph L. Leach, MD; Charles G. Wright, PhD; 
Laura B. Edwards; William L. Meyerhoff, MD, PhD 


è Fosfomycin is an antibiotic that has 
been found to reduce the ototoxicity of 
aminoglycoside antibiotics and cisplatin 
when systemically coadministered. Poly- 
myxin B, an antibiotic frequently used in 
ototopical preparations, has been shown 
to be ototoxic in experimental studies. To 
investigate the effect of fosfomycin on 
polymyxin B ototoxicity, topical adminis- 
tration oí the two agents into the middle 
ear cavity was performed. Two groups of 
chinchillas were used. One group received 
applications of polymyxin B alone, and the 
second group received polymyxin B com- 
bined with fosfomycin. It was found that 
application of polymyxin B produces se- 
vere damage to the cochlea. However, 
when poiymyxin B was given in combina- 
lion with fosfomycin, cochlear damage 
was dramatically reduced. it is likely that in 
Clinical use, a combination of polymyxin B 
and fosfomycin would demonstrate re- 
duced risk of ototoxicity. 


(Arch Otolaryngo! Head Neck Surg.. 


1990;116:49-53) 


"Tren ойс preparations currently 
employed in clinical management 
of ear infections typically contain one 
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or more ototoxic antibiotics in combi- 
nation with anti-inflammatory agents 
and various solvents. The use of such 
preparations in patients who have 
tympanostomy tubes or tympanic 
membrane perforations has become a 
matter of growing concern, since there 
is evidence that these agents can enter 
the middle ear cavity and damage the 
membranous labyrinth.'? 

Ototoxic antibiotics used in com- 
mercially available otic drops include 
neomycin, gentamicin, and the poly- 
myxins (B and E). Polymyxin B is one 
of the most frequently used of these 
antimicrobials because it is highly ef- 
fective against gram-negative orga- 
nisms, such as Pseudomonas aerugi- 
nosa. However, as numerous experi- 
mental studies have shown, polymyxin 
B has the disadvantage of being se- 
verely ototoxic if applied to the middle 
ear cavity.^* It would be beneficial, 
therefore, to find ways of altering the 
composition of ototopical preparations 
so as to reduce the danger of adverse 
side effects without compromising 
their antibacterial efficacy. 

Previous studies suggest that the 
broad spectrum, phosphonic acid anti- 
biotic known as fosfomycin might be 
useful as a component of topical prep- 
arations designed for otologic use. Fos- 
fomycin is effective against gram-pos- 
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itive as well as gram-negative orga- 
nisms and is remarkably free of toxic 
side effects.” It has been shown to act 
synergistically with several other 
types of antibiotics!" and, when sys- 
temically coadministered, it will re- 
duce the nephrotoxicity associated 
with aminoglycoside antibiotic dos- 
age.^ There is also some evidence 
that ototoxicity due to aminoglyco- 
sides can be reduced by coadminis- 
tration of fosfomyein.^ In addition, 
Schweitzer et al" have shown that fos- 
fomycin will reduce the ototoxicity and 
nephrotoxicity of the chemotherapeu- 
tic agent cisplatin. The mechanism re- 
sponsible for this protective effect has 
not yet been clarified. However, it has 
been argued that the effect of fosfo- 
mycin is systemic, in that it may re- 
duce the concentration of toxic agents 
intheserum and in the kidney.'* On the 
other hand, it may be that the protec- 
tive effect is locally mediated, perhaps 
by competitive inhibition involving re- 
active sites in specific tissues. 

Fosfomycin has not yet been exten- 
sively tested with antibioties other 
than aminoglycosides. This study in- 
vestigates the interaction of fosfomy- 
cin with polymyxin B following local 
application of the two agents to the 
middle ear under experimental condi- 
tions. 
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MATERIALS AND METHODS 


Twenty young adult chinchillas were in- 
cluded in this study. Ten of the animals re- 
ceived single, bilateral applications of 0.5 
mL of polymyxin B sulfate solution con- 
taining 5000 U of polymyxin B per milliliter 
in distilled water. The remaining 10 ani- 
mals were given single bilateral applica- 
tions of 0.5 mL of polymyxin B/fosfomycin 
solution containing 5000 U/mL of poly- 
myxin B and 10 mg/mL of disodium fosfo- 
mycin in distilled water. The solutions were 
applied to the middle ear cavity under ket- 
amine anesthesia via a small hole placed in 
the superior aspect of the bulla. Both 
groups of animals were kept alive for 2 
weeks before their temporal bones were 
taken for histologic study. 

At the time temporal bones were taken, 
inner ear structures were fixed by perilym- 
phatic perfusion with 2.5% glutaraldehyde 
in veronal acetate buffer (0.1 mol; pH 7.4). 
Following overnight glutaraldehyde fixa- 
tion, the membranous labyrinths were 
stained by perilymphatic perfusion of os- 
mium tetroxide. The organ of Corti and 
stria vascularis were then microdissected 
and prepared for study as either surface 
preparations or 1-um sections. Sensory cell 
damage was evaluated by counting missing 
inner and outer hair cells over the entire 
length of each organ of Corti. The data ob- 
tained were used to generate cytocochleo- 
grams showing the amount and distribu- 
tion of hair cell loss for each of the 40 
cochleas included in the study. Plots show- 
ing mean sensory cell loss for the two 
experimental groups were constructed by 
averaging the data on combined inner and 
outer hair cell loss for the 20 specimens in 
each group. 

To evaluate the antimicrobial efficacy of 
the polymyxin B-fosfomycin combination, 
the two agents were each tested alone and 
in combination at a variety of dilutions in 
vitro against selected strains of gram-neg- 
ativeorganisnis important in the pathogen- 
esis of otitis externa and chronic otitis me- 
dia. These included Escherichia coli, P 
aeruginosa, Proteus mirabilis, Serratia 
marcescens, and Acinetobacter calcoaceti- 
cus (var anitratus). The two antibiotics 
were incorporated into Mueller-Hinton 
agar (cation supplemented) and tested 
against the selected organisms by agar di- 
lution using a Steers inoculum-replicating 
device. The incubation period used was 18 
hours at 35°C in ambient air. 


RESULTS 


All animals that received polymyxin 
Balone showed severe loss of inner and 
outer hair cells of the organ of Corti. In 
most cases, total hair cell loss was ob- 


served in the basal half of the cochlea, 
with more variable damage in the up- 
per turns. The pattern of sensory cell 
loss that was most often seen is illus- 
trated in the cytocochleogram shown 
in Fig 1, which illustrates a specimen 
in which there was complete destruc- 
tion of hair cells in the basal region 
along with a sizable lesion in the api- 
cal turn of the organ of Corti. In 7 of 20 
ears in the polymyxin B group, there 
was complete loss of hair cells 
throughout the entire length of the 
cochlea. Except for occasional pillar 
cell loss, the supporting cells remained 
intact in these animals, 

The stria vascularis also showed in- 
jury following middle ear application 
of polymyxin B; however, the severity 
of strial damage varied considerably 
between specimens. In areas where the 
organ of Corti was badly damaged the 
stria usually showed edema and dis- 
ruption of the intermediate cell layer, 
which in some cases was severe, as il- 
lustrated in Fig 2. 

In the animals that received the 
combination of polymyxin B and fos- 
fomycin, only minor, scattered hair 
cell loss was typically observed (Fig 3). 
The most severe damage that occurred 
in this group was found in three ani- 
mals that showed small, focal hair cell 
lesions near the end of the basal 
cochlear turn, as illustrated in Fig 4. 


Cell Loss, % 


o 10 20.5280 


Light-mieroscopie study of surface 
preparations and 1-ит sections re- 
vealed no evidence of pathology in the 
stria vascularis after combined admin- 
istration of the two antibiotics (Fig 2, 
right). 

After evaluation of all specimens 
from both experimental groups, the 
data on hair cell loss were averaged to 
obtain the plots presented in Fig 5, 
which shows the mean sensory cell loss 
for each group of animals. Comparison 
of the averaged data from the two ex- 
perimental groups shows that there 
was a dramatic reduction in hair cell 
loss when polymyxin B was given to- 
gether with fosfomycin. 

The results of in vitro antimicrobial 
susceptibility testing of polymyxin B 
and fosfomycin revealed no evidence of 
antagonism between the two agents. 
There was no indication of synergistic 
activity, but there was also no reduc- 
tion in antibacterial efficacy when the 
two antibiotics were combined (Table). 


COMMENT 


The results of this study show that 
fosfomycin is capable of dramatically 
reducing the ototoxic effects of poly- 
myxin B when the two agents are ap- 
plied together to the middle ear cavity 
of the chinchilla. This finding demon- 
strates that the protective action of 
fosfomycin extends to antibiotics 
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Fig 1.—Cytocochleogram showing the pattern of inner (IHC, solid line) and outer (OHC, dashes) 
hair cell loss most often observed in animals that received polymyxin B alone. Note complete loss 
of sensory cells in basal portion of the organ of Corti and apical lesion involving primarily outer hair 


cells. 
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other than aminoglycosides and shows 
that the phenomenon does not depend 
on a systemic effect. Furthermore, in 
vitro sensitivity tests skowed no re- 
duction in antimicrobial activity when 
polymyxin B and fosfemycin were 
combined; thus, there appears to be no 
antagonism between the two agents 
when they are administered together 
in the same solution. 

Polymyxin B is a polypeptide anti- 
biotic that is effective against most 
strains of gram-negative bacteria, in- 
cluding those usually responsible for 
external and middle ear infections." 
The antimicrobial action of polymyxin 
B depends on its ability to interact 
with phespholipids and disrupt the in- 
tegrity ef bacterial cell membranes." 
Unfortunately, this property also pro- 
duces toxic effects in mammalian cells, 
particularly those of the kidney and 
inner ear. The severe nephrotoxic ef- 
fects of polymyxin B make it unsuit- 
able for parenteral use. However, it is 
employed in a variety of topical anti- 
biotic preparations and is extensively 
used in commercially available otic 
drops. Experimental werk in rodent 
and primate species has demonstrated 
that polymyxin B can produce severe 
ototoxicity if it is allowed to enter the 
middle ear and contact tne round win- 
dow membrane of the cochlea.** The 
ototoxic potential of polymyxin B was 
amply confirmed in this study in which 
it was found that a single middle ear 
application of the antibiotic produced 
extensive cochlear hair cell loss and 
damage of the stria vascularis in ex- 
perimental animals. 

Fosfomycin (L-cis-1,2, epoxypropyl- 
phosphonic acid) is a highly polar, low 
molecular weight compeund (138 dal- 
tons) with broad spectrum antimicro- 
bial activity. It acts specifically 
against the enzyme N-acetylglucosa- 
mine 3-0-enolpyruvyl transferase that 
is involved in the initial phase of bac- 
terial cell wall synthesis.’ Fosfomycin 
has been found to be remarkably free 
of toxic side effects, even at high doses, 
in humans as well as experimental 
animals.’ It is not bound to serum pro- 
teins, israpidly diffusible, and shows a 
large volume of distribution in body 
fluids." In experimenta. animals, fos- 
fomycin has been shown to freely dif- 
fuse from the middle ear cavity into 
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Fig 3.—Cytocochleogram showing minor, scattered hair cell loss in an animal that received the 
combination of polymyxin B and fosfomycin. IHC indicates inner hair cells (solid line); OHC, outer 
hair cells (dashes). 
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perilymph, but exerts no toxic effect on 
the cochlear hair cells. The lack of 
ototoxicity following middle ear appli- 
cation was confirmed in a pilot study 
70 OHC for this investigation in which it was 
found that fosfomycin produced no 
damage of the chinchilla organ of Corti 
or stria vascularis after 1% and 2% 
solutions of the drug were placed in the 
middle ear cavity. 

Fosfomycin shares several pharma- 
cologic properties with aminoglyco- 
side antibiotics, including serum and 
renal clearance rates, volume of dis- 
tribution, half life, and protein 
binding.” When systemically coad- 
о 10 20- 30 40 60 60 70 80 90 100 ministered, fosfomycin has also been 
found to reduce the nephrotoxicity as- 


sociated with aminoglycoside dos- 

Fig. 4.—Cytocochleogram from one of three animals in the polymyxin B-fosfomycin group that age,!25 The mechanism responsible for 

showed small, focal hair cell lesions in the lower basal cochlear turn. IHC indicates inner hair cells : : А 
this effect is not well understood, but it 


(solid line); OHC, outer hair cells (dashes). à 
has been postulated that fosfomycin 
interferes with endocytosis of amino- 


glycosides by the proximal tubule cells 
and that it may prevent renal lysoso- 
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© 100 | mal accumulation of nephrotoxic 
$ 90 agents. Ohtani et al'^ have provided 
Е 80 evidence that fosfomycin will also re- 
o duce ototoxicity when given systemi- 
g $ 19 cally with the aminoglycoside dibeka- 
Nes 60 cin. They hypothesized that this pro- 
$ s 50 tective effect was due to decreased 
тк: ч | А 1 өсд 5 
35 40 accumulation of the aminoglycoside in 
о 8 the kidney and serum. 
54 30 Our study demonstrates that fosfo- 
S 20 mycin will markedly reduce polymyxin 
5 10 POLY + FOS B ototoxicity when the two agents are 
& applied topically to the middle ear 


cavity. This finding is evidence that a 
systemic effect, such as lowering of se- 
оО = 10 20-90 40 5650.560 70 80 ^ 90. 100 rum levels of the ototoxic agent, is not 
a necessary factor for mediating the 


protective effect of fosfomycin. 

Fig 5.—Plots showing average sensory cell loss for all animals that received polymyxin B alone After placement in the middle ear 
(POLY) and for those that received the combination of polymyxin B and fosfomycin (POLY + FOS). 
Except for minor lesions in the extreme base, the averaged data show a virtual absence of hair 
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cavity, polymyxin B is known to cross 


cell loss in the animals that received the combination of antibiotics. the round window membrane to reach 
the cochlear fluids. It is conceivable 

Representative Minimum Inhibitory Concentrations From Multiple Isolates of Five that fosfomycin might block the entry 
Potential Middle Ear Pathogens Tested With Fosfomycin, Polymyxin B and Fosfomycin, of polymyxin B into the inner ear by 
and Polymyxin B* somehow altering the permeability of 

Minimum Inhibitory Concentration, the round window membrane to the 

ug/mL antibiotic. Although this possibility is 

TUR E MAU ЖЕАР ЧҮКӨ EA rather unlikely, it deserves investiga- 
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Acinetobacter calcoaceticus var anitratus 500 5/100 effect of fosfomycin is mediated within 
Satata marcescens 100 the cochlear tissues themselves. For 
example, fosfomycin may compete 
*NI indicates not inhibited by any concentration. with polymyxin B for reactive sites on 
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{һе cell membranes of inner ear tis- 
sues, thereby blocking the interaction 
of polymyxin B with these sites. Al- 
ternatively, the two antibiotics might 
combine to form a complex unsuitable 
for binding to reactive sites on cell 
membranes. A third possibility is that 
fosfomyein may limit or prevent the 
accumulation of polymyxin B in cells of 
the inner ear, perhaps by an effect on 
endocytetic activity or lysosomal func- 
tion, as has been reported to occur in 
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the kidney. 

Although clarification of the actual 
mechanism by which fosfomycin ex- 
erts its protective effect must await 
further research, evidence is accumu- 
lating that it may be a useful agent for 
inclusion in antibiotic preparations 
designed for otologic use. Previous 
work using systemic administration as 
well as transtympanic iontophoresis? 
of fosfomycin indicates that it is an 
effective antimicrobial for clinical 
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treatment of middle ear infection.” Its 
use in combination with a potent 
gram-negative antibiotic such as poly- 
myxin B would broaden the spectrum 
of coverage to include gram-positive 
organisms and, at the same time, sig- 
nificantly reduce the possibility of oto- 
toxic side effects. 
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Lysozyme Levels in Middle Ear Effusion and 
Serum in Otitis Media 


Teruhiko Harada, MD; Steven K. Juhn, MD; George L. Adams, MD 


* Lysozyme concentrations in middle 
ear effusion and serum were determined in 
patients with otitis media with effusion. 
Lysozyme concentrations in middle ear 
effusion were significantly higher than in 
serum. Children with mucoid otitis media 
showed significantly higher levels of 
lysozyme in middle ear effusion than chil- 
dren with serous otitis media and adults 
with otitis media with effusion. Higher lev- 
els of lysozyme were observed in the 
group of children younger than 5 years old 
compared with the age group of 6- to 10- 
year-olds. Lysozyme concentrations of 
middie ear effusion in adults were signifi- 
cantly lower than those of mucoid otitis 
media in children. These results indicate 
that lysozyme plays an important role in 
the disease process of otitis media. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:54-56) 


ysozyme (muramidase) is a bacte- 
riolytic enzyme that breaks down 
mucopeptides of bacterial cell walls by 
specifically hydrolyzing N-acetyl-mu- 
ramic-8-1,4 N-acetylglucosamine link- 
ages of the cell wall peptidoglycan.'? 
The major sources of lysozyme are in- 
flammatory cells: polymorphonuclear 
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leukocytes, macrophages, and 
monocytes. ^ This enzyme has also 
been demonstrated in epithelial cells 
of the middle ear mucosa.*’ The levels 
of lysozyme have been used as a means 
to assess certain disease processes as 
well as in the differential diagnosis of 
various diseases. Lysozyme levels in 
middle ear effusion (MEE) in otitis 
media have been studied by several in- 
vestigators and higher levels in MEE 
than those of serum have been 
reported.*'? Recently, a significant cor- 
relation between the lysozyme levels 
and number of polymorphonuclear 
leukocytes in MEE from experimental 
otitis media has been reported.!^? 

In this study, we have investigated 
lysozyme levels in serous and mucoid 
MEE from different age groups of 
children with otitis media with effu- 
sion (OME) and also MEE from adult 
patients (older than age 50 years). At- 
tempts were made to interpret the role 
of lysozyme in disease processes of the 
middle ear cavity in various forms of 
middle ear inflammation. 


PATIENTS, MATERIALS, AND 
METHODS 


Middle ear effusions from patients with 
otitis media were obtained by aspiration 
during therapeutic myringotomy. Blood 
samples were also obtained from the same 
patients at the operation. The type of MEE, 
whether serous otitis media (SOM) or mu- 
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coid otitis media (MOM), was determined at 
the time of myringotomy and aspiration of 
MEE. The analyses were confined to serous 
effusion that was a thin watery fluid and 
mucoid effusion that was a thick viscoid 
mucuslike fluid. Eighty-three specimens of 
MEE (SOM, 6; MOM, 60; adult OME, 17) and 
32 serum specimens were obtained from 81 
patients. All MEEs obtained from adult 
patients were serous-type effusions. Chil- 
dren's ages ranged from 1 to 12 years; adult 
ages ranged from 54 to 88 years. The adult 
patient population included selected indi- 
viduals with hearing impairment and SOM. 
The majority of these individuals had eus- 
tachian tube obstruction symptoms not 
necessarily related to inflammation, prima- 
rily from malignant neoplasms or second- 
ary to surgical resection with or without 
radiation therapy. None of the adult pa- 
tients complained of pain, but they did have 
symptoms of hearing impairment. Tym- 
panic membranes were never inflamed or 
reddened, and antibiotics were not used as 
part of their treatment regimen. All sam- 
ples were kept at —70?C until use. 

The concentration of lysozyme was de- 
termined by using a lysozyme test kit 
(Lysozyme Test Kit Quantiplates, Kall- 
estead, Chaska, Minn). This method is 
based on the lysis of the cell wall of heat- 
killed Micrococcus lysodeikticus suspended 
in agar. 


RESULTS 


Lysozyme concentrations in MOM 
were significantly higher than in SOM 
(Р < .05) and adult OME (Р < .05) as 
shown in Fig 1, whereas those in serum 
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Fig 1.—Lysozyme levels of middle ear effusion 
in different types of otitis media with effusion. 
Data are shown as mean + SEM. (Asterisk in- 
dicates P < .05; serous otitis media [SOM] vs 
mucoid otitis media [MOM] and MOM vs adult 
otitis media.) 


MOM 


samples were constant and less than 20 
mg/L (Fig 2). Lysozyme was present in 
MEE in quantities more than 10 times 
higher than serum levels. Differences 
between male and female subjects 
were not statistically significant in any 
types of MEE (data not shown). 

The lysozyme levels in different 
types of МЕЕ are given in the Table. 
Although it is not significant statisti- 
cally, children younger than 5 years 
old had higher levels of lysozyme in 
MEE compared with the age group of 
children 6 to 10 years old. The 
lysozyme levels in the age group 0 to 5 
years were significantly higher than 
those in adults. 


COMMENT 


Lysozyme is a lysosomal enzyme 
present in exocrine secretions such as 
saliva, tears, plasma, and in many tis- 
sues of the body." It is also found in 
polymorphonuclear leukocytes and 
monocytes. The lytic activity of 
lysozyme on the cell wall proteogly- 
cans of certain bacteria is well estab- 
lished and is thought to be involved in 
nonspecific defense against bacterial 
infection. Lysozyme also works with 
serum antibody and complement to 
produce cell lysis.'* 

It has been previously reported that 
lysozyme can serve as one of the bio- 
chemical factors to evaluate the in- 
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Fig 2.—Lysozyme levels of serum in different 
types of otitis media with effusion. SOM indi- 
cates serous otitis media; MOM, mucoid otitis 
media. 


flammatory processes taking place in 
otitis media”; the role of lysozyme in 
the disease processes appears to be 
multifaceted, especially in otitis me- 
dia. The presence of significantly 
higher levels of lysozyme in MEE com- 
pared with serum indicates that this 
enzyme is a local product of inflam- 
matory reactions in the middle ear 
cavity. The presence of inflammatory 
cells and lysosomal enzymes, including 
various proteases, is considered to be a 
major contributing factor for mainte- 
nance of inflammation as well as tissue 
injury in the middle ear inflammation. 
It is possible that lysozyme, produced 
locally in the middle ear, can act syn- 
ergistically with complement and spe- 
cific antibodies to inactivate invading 
pathogenic organisms.* However, it is 
conceivable that lysozyme may play 
another significant role in relation to 
viscoelasticity of MEE. Puchelle et al" 
have recently reported that the viscos- 
ity and elastic modulus of airway se- 
cretions significantly increased by 
adding lysozyme. 

The rheologic abnormalities of MEE 
are one of the most important factors 
related to the mucociliary dysfunction 
of OME.: Lysozyme may interact with 
mucous glycoproteins and possibly 
with proteoglycans present in mucus 
to give a viscoelastic gel in pathologic 
states. It has been suggested that neg- 
atively charged carboxylic and sulfate 
radicals of glycoproteins interact, by 
electrostatic bonds, with positively 
charged proteins such as lysozyme." 
Our data showed that the level of MEE 
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Lysozyme Concentrations of Middle 
Ear Effusion From Patients (Children 
and Adults) With Otitis Media With 
Effusion 








Age, y Lysozyme, mg/L* 
0-5 348.5 + 39.61 53 
6-10 270.1 + 70.8 11 

Adults 110.8 + 11.9# 
* Values are mean + SEM. 

ЇР < .05. 


















lysozyme was significantly higher in 
MOM than in SOM and adult OME. It 
is, therefore, tempting to speculate 
that lysozyme, identified in high con- 
centration in MOM, could act as a 
cross-linking agent in mucus by an 
electrostatic mechanism and be at 
least partly responsible for building up 
a macromolecular network giving to 
mucus its characteristic gellike prop- 
erties. 

Liu et al’ reported that the lysozyme 
levels in MEE correlated with the 
increase in age. However, their pa- 
tients whose cases were reported were 
younger than 8 years. Our data show 
that the level of MEE lysozyme tends 
to be high in the younger age group (0 
to 6 years) and lower in the age group 
of 7 to 12 years and in the adult group. 
As the immunologie defense system 
develops with age, the inflammatory 
reactions in older age groups may 
diminish and sources of lysozyme may 
also be reduced. This might be par- 
tially explained by the lower level of 
lysozyme in the older age group. Al- 
though the role and the significance of 
lysozyme in relation to the pathogene- 
sis of OME are still to be elarified, our 
present data suggest that lysozyme in 
OME contributes not only as a defense 
mechanism against invading microor- 
ganisms but also as viscoelastic pro- 
moter of MEE. 

One other interesting observation 
deals with the production of serous ef- 
fusion in adult patients. The causative 
factors may lie in the mechanical ob- 
struction of the eustachian tube by tu- 
mor mass, or in some cases, the mu- 
cosal damage by irradiation.” Factors 
involved in chronic middle ear inflam- 
mation and mucoid effusion formation 
are not yet clarified and require fur- 
ther investigation. However, it is in- 
teresting to observe the differences in 
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lysozyme levels in various age groups 
and to speculate that another role of 


: lysozyme may be as a viscoelasticity 


promoter in addition to being a bacte- 
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Permeability of the Round Window Membrane 
to Middle-Sized Molecules in 
Purulent Otitis Media 


Katsuhisa Ikeda, MD; Masafumi Sakagami, MD; 


Tetsuo Morizono, MD; Steve K. Juhn, MD 


€ The effect of pneumococcal otitis me- 
dia on the permeability of the round win- 
dow membrane was evaluated using tet- 
raethylammonium ions as a tracer. Round 
window membrane permeability is re- 
duced significantly at resolved stages of 
purulent otitis media. In contrast, mea- 
surements of round window membrane 
permeability indicate that acute purulent 
otitis media has a tendency to facilitate 
such permeability. Moreover, histologic 
observations of the round window mem- 
brane following bacterial inoculation fur- 
ther support the evidence of functional 
changes in round window membrane per- 
meability. These findings indicate that the 
round window membrane in resolved 
stages of purulent otitis media plays a 
protective role in preventing the penetra- 
tion of harmful substances into the inner 
ear. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:57-60) 
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uen on extensively analyzed clin- 
ical and experimental animal 
data, purulent otitis media (POM) was 
demonstrated to induce sensorineural 
hearing loss, presumably owing to the 
adverse effect of bacteria on the co- 
chlear tissues.'? However, information 
is accumulating concerning the role of 
middle ear abnormalities, especially 
those involving the round window 
membrane (RWM) in the entry of var- 
ious-sized particles into the inner ear. 
In acute stage otitis media introduced 
by eustachian tube obstruction‘ and in 
immune-mediated otitis media; the 
penetration of albumin into the RWM 
was facilitated, whereas in chronic 
stages of the disease, the RWM was 
less permeable to horseradish per- 
oxidase’ and tetraethylammonium 
ions.’ The influence of bacteria on 
RWM permeability, however, remains 
to be clarified. The purpose of this in- 
vestigation is to ascertain the alter- 
ations in RWM permeability owing to 
POM induced by bacteria at acute and 
resolved stages and to attempt to as- 
certain the role of the RWM in POM. 


Arch Otolaryngol Head Neck Surg— Vol 116, January 1990 


MATERIALS AND METHODS 


Seventeen healthy chinchillas, weighing 
400 to 550 g, were used for this study. These 
animals were divided into three groups. 
Group 1 (n 7 6) served as controls, receiv- 
ing0.1 mL of phosphate-buffered saline into 
the labyrinthine part of each animal's bul- 
la. In groups 2.and 3, each animal's bulla 
was inoculated with a strain type 7F Strep- 
tococcus pneumoniae diluted by phosphate- 
buffered saline (0.1 mL, 100 colony-forming 
units per milliliter). Twenty-four hours af- 
ter such inoculation, bacterial cultures 
from the middle ear confirmed the estab- 
lishment of POM. In the group 2 animals 
(n = 5), measurements of RWM permeabil- 
ity were made 48 hours following bacterial 
inoculation. In group 3 (n = 6), an intra- 
muscular injection of penicillin G procaine 
(100000 U/kg) was administered at 24-hour 
intervals for 7 days, beginning 24 hours af- 
ter inoculation. The resolution of acute 
POM was confirmed by the presence of a 
normal A tympanogram and the negative 
result of bacterial culture from the middle- 
ear cavity, and it was interpreted as re- 
solved stages of POM. The POM was al- 
lowed a minimum of 3 weeks to resolve be- 
fore measurements were made of RWM 
permeability. 
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Fig 1.—The potential change of the K*-selective microelectrode at acute 
stages of purulent otitis media. Arrow indicates the application of tetra- 
ethylammonium ions to the round window membrane (time 0); A, the ar- 
rival time; B, the slope of the electrode response; and broken lines, the 


range of normal response. 


Each animal was anesthetized with ket- 
amine hydrochloride (40 mg/kg, intramus- 
cularly) and received artificial respiration 
through the tracheal cannula. Gallamine 
triethiodide (8 mg/kg, intramuscularly) 
was given as a muscular relaxant. The lab- 
yrinthine part of the bulla was removed to 
expose the cochlea and the fluid surround- 
ing the RWM was cleared away. A small 
hole was then made 2 mm from the ridge of 
the RWM at the scala tympani of the basal 
turn. A K*-selective microelectrode was in- 
serted into the scala tympani through this 
hole and a chemical bond was used as a seal 
around the microelectrode as described in 
our previous report.’ After stabilizing the 
microelectrode potential, 150 mmol/L of 
tetraethylammonium chloride was applied 
to the RWM. The microelectrode was con- 
nected to a high-impedance dual electrom- 
eter (FD-223, WPI) via a silver-silver chlo- 
ride wire, and the output was recorded con- 
tinuously on a strip chart recorder. The 
indifferent electrode was a calomel half cell 
placed on exposed neck muscles. 

A number of animals were anesthetized 
without the application of tetraethylam- 
monium ions and killed by decapitation, af- 
ter which the bulla was opened and the 
temporal bone was removed. Round window 
membranes were flushed from both sides of 
the middle-ear cavity and the scala tym- 
pani with 2% glutaraldehyde in 0.1 mol/L 
of phospate buffer at a pH of 7.4. The RWMs 
with bones were then immersed in the same 
fixative for 2 hours and rinsed in 0.1 mol/L 
of phospate buffer. The specimens were 
postfixed for 1 hour in 1% buffered osmium 
tetroxide at 4°C, dehydrated in a graded 
series of ethyl aleohols, and embedded in 
methyl methacrylate (Medcast). Cross sec- 
tions for light microscopy were cut by 1-um 
thickness and stained with toluidine blue. 
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range of normal response. 


Ultrathin sections for electron microscopy 
were stained with uranyl acetate-lead ci- 
trate and examined on an electron micro- 
scope (JEOL). The results addressed as 
mean + SD were analyzed by Student's t 
test, and P < .05 was defined as the signif- 
icant difference. 


RESULTS 


Two factors were selected for ana- 
lyzing permeability of the RWM as de- 
scribed in our previous report: (1) the 
arrival time between the application of 
tetraethylammonium ions to the 
RWM and the onset of potential 
change and (2) the slope of the elec- 
trode response. Figure 1 shows a rep- 
resentative trace of response in the K* 
microelectrode at an acute stage of 
POM (group 2). Although the potential 
change of the electrode (B) ranged 
within control values, the arrival time 
(А) was shorter than that of the con- 
trol. Figure 2 shows the typical time 
course of the K* microelectrode re- 
sponse at resolved stages of POM 
(group 3). The arrival time (A) and the 
slope of the potential change (B) were 
prolonged and decreased as compared 
with those of controls. 

The data of each group are summa- 
rized in the Table. Both factors in 
groups 2 and 3 showed significant dif- 
ferences in comparison with group 1, 
with the exception of the slope of the 
electrode response in group 2. 

The structure of the RWM among 
the three groups was compared at the 
light microscopic level (Fig 3). The 
bacterial inoculation in the middle-ear 
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Summary of the Round Window 
Membrane Permeability * 






Arrival Slope, 
























Group Time, min mV /min 
1 2.9 + 0.4 31.9 + 8.0 
2 2 +03} 33.1 + 5.2 
3 4.9 + O.9f 17.2 + 5.6t 





“Values are mean + SD. Group 1 represents 
controls; group 2, acute stages of purulent otitis me- 
dia (POM); group 3, chronic stages of POM. Values of 
groups 2 and З were compared withthose of group 1 
for statistical significance. 

ЇР < .05. 


cavity resulted іп a remarkable thick- 
ening of the RWM at resolved stages of 
POM, involving especially the connec- 
tive tissue layer. Furthermore, an ex- 
tensive fibrosis occurred in the scala 
tympani (Fig 3, bottom). In contrast, 
only a slight thickening of the RWM 
was noted at acute stages of POM (Fig 
3, center). Electron microscopic obser- 
vations of the acute POM group 
showed that a number of polymorpho- 
nuclear leukocytes and erythrocytes 
were observed in the connective tissue 
layer (Fig 4, center) and in the scala 
tympani. However, the observations of 
the resolved stages of POM revealed 
that a small number of leukocytes and 
erythrocytes were present in the RWM 
(Fig 4, bottom) and in the fibrous tis- 
sue of the scala tympani. 


COMMENT 


Facilitated by the application of 
electrophysiologic technique, these ex- 
periments demonstrate that POM 
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Fig 2.—The potential change of the K*-selective microelectrode at re- "* 
solved stages of purulent otitis media. Arrow indicates the application of 
tetraethylammonium ions to the round window membrane (time 0); A, the 
arrival time; B, the slope of the electrode response; and broken lines, the 
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Fig 3.—Light micrographs of eross sections of the round window mem- 
branes (RWMs). Top, Contra’ group (toluidine blue, X325). In acute 
stages of purulent otitis mecia (POM) (center), the RWM is slightly 
thicker than that of the contro! group. Many inflammatory cells are seen 
in the scala tympani and the connective tissue layer of the RWM. 
Resolved stages of POM (bo:tom) showed a much thicker RWM than 
those of other groups. An extensive fibrosis is seen in the scala tympani. 
MEC indicates middle ear cavity; ST, scala tympani. 
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Fig 4.— Electron micrographs of the cross section of the round window 
membrane (RWM). Top, Control group (uranyl acetate-lead citrate, 
X5900). In acute stages of purulent otitis media (POM) (center [uranyl 
acetate-lead citrate, X5500]), polymorphonuclear neutrophils (PMN) 
are seen in the connective tissue layer; PMNs are sometimes found 
sporadically in resolved stages of POM (bottom [uranyl acetate-lead ci- 
trate, X4500]). MEC indicates middle-ear cavity; Ep, epithelial cell of the 
RWM. 
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caused by S pneumoniae altered the 
permeability of the RWM to middle- 
sized molecules (tetraethylammonium 
ions). The RWM demonstrated de- 
creased permeability to tetraethylam- 
monium ions in resolved stages of 
POM (group 8) as indicated by the 
prolongation of the arrival time and 
the depression of the electrode poten- 
tial slope. This finding was supported 
by the observations of certain morpho- 
logic changes, including a remarkable 
increase in the thickness of the RWM 
and the presence of extensive fibrous 
tissue. Assuming that the transport 
process of tetraethylammonium ions 
in the RWM is a simple one-dimen- 
sional diffusion, the flux of tetraethyl- 
ammonium ions is inversely propor- 
tional to the thickness of the RWM 
(Fick’s first law). Consequently, a 
thickened RWM is likely to prevent 
tetraethylammonium ions from enter- 
ing the scala tympani. 

However, a significant reduction of 
the arrival time in acute POM indi- 
cates facilitated permeability of the 
RWM. On microscopic examination, a 
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slight thickening of the RWM is ob- 
served, and, more significantly, an in- 
filtration of leukocytes. The observa- 
tion of numerous leukocytes, coupled 
with our previous report that endotox- 
ins and exotoxins promote RWM 
permeability,’ suggests that the in- 
creased RWM permeability in acute 
POM may be attributed to bacterial 
toxins and/or chemical mediators 
derived from leukocytes such as ei- 
cosanoids, reactive oxygen intermedi- 
ates, and lysosomal enzymes. How- 
ever, detailed mechanisms and the 
identification of the agents responsible 
for the increased RWM permeability 
require further research. 


CONCLUSION 


These studies have shown that re- 
solved stages of POM inhibit the RWM 
permeability to middle-sized mole- 
cules and that, conversely, in acute 
POM, such permeability is facilitated. 
In the animal model, the histologic 
findings in resolved stages of POM are 
consistent with the morphometric 
analysis of RWM thickness in the tem- 
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poral bones of human subjects with 
POM: Therefore, the results reported 
herein may-contribute to the solution 
of the problem of the ototoxicity of ear 
drops containing middle-sized mole- 
cules in patients with chronie POM. 
Specifically, several researchers have 
advocated a lower incidence of adverse 
effects of ototopic drugs compared 
with experiments on rodents?! and 
have considered the protective role of 
the pathologic RWM in the penetra- 
tion of harmful substances, in addition 
to the differences of the anatomic 
structures around the RWM and round 
window niche and of thickness of the 
normal RWM between humans and ro- 
dents. We are conducting further ex- 
periments to explore the influence on 
the cochlear function of ototoxic drugs 
applied to ears infected with bacteria. 
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by Vancomycin in Guinea Pigs 
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@ Vancomycin has been reported to be 
an ototoxic drug in the clinical literature. 
At best, this literature is contusing. There 
are no reports of ototoxicity of vancomy- 
cin in experimental animals even when 
it is administered concurrertly with eth- 
acrynic acid, a drug known to augment the 
ototoxic effect of most other ototoxic 
drugs. In most of the cases of permanent 
ototoxicity that have been reported, the 
patient was treated with an aminoglyco- 
side antibiotic as well as vancomycin. This 
study found nc evidence of vancomycin 
ototoxicity in guinea pigs, but found that 
vancomycin greatly enhanced the ototox- 
icity of gentamicin. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:61-64) 


P are is a glycepeptide an- 
tibiotic that was originally used 
extensively to treat resistant staphy- 
lococcal infections. Soon after its ini- 
tial use in 1958, Geraci et al,' reported 
a case of one patient wko developed 
slight tinnitus and deafness on the 
twelfth day of vancomycin treatment. 
The patient’s “moderate deafness” 
persisted until his death due to con- 
gestive heart failure 2 weeks later. 

Since then, numerous cther reports 
of vancomycin-induced  ototoxicity 
have been published. A critical re- 
view of this literature reveals that in 
most of these cases reversible ototox- 
icity ascribed to vancomycin could 
have been caused by erythromycin re- 
ceived coneurrently, and permanent 
ototoxicity could have been caused by 
an aminoglyeoside antib otic received 
concurrently.* 
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The clinical literature on vancomy- 
cin ototoxicity is confusing, and there 
are no reports of ototoxicity in exper- 
imental animals. Davis et al” failed to 
demonstrate ototoxicity of vancomy- 
cin in guinea pigs even when the ani- 
mals were also treated with ethacrynic 
acid, a drug that augments the ototoxic 
effects of the ototoxic drugs cisplatin, 
viomycin sulfate, polymyxin B sulfate, 
and all the aminoglycoside anti- 
biotics. Brummett et al” also failed to 
find an ototoxic effect of teichomycin, a 
structural analog of vancomycin, when 
administered alone or in combination 
with ethacrynic acid. 

In all instances of permanent hear- 
ing loss reported to be due to vanco- 
mycin of which we are aware, the pa- 
tient received an aminoglycoside anti- 
biotic just before, during, or just after 
the administration of vancomycin. Be- 
cause ototoxicity due to an aminogly- 
coside can begin up to several weeks 
after therapy has been terminated, it 
is possible that the reported ototoxic 
effect was due to either the aminogly- 
coside alone or a vancomycin-induced 
enhancement of the ability of the ami- 
noglycoside antibiotic to produce oto- 
toxicity. 

This investigation was divided into 
two experiments. The first was de- 
signed to determine if the permanent 
ototoxic effect of the aminoglycoside 
antibiotic gentamicin could be en- 
hanced by vancomycin in guinea pigs. 
The second was designed to determine 
if concomitant vancomycin adminis- 
tration could result in blood accumu- 
lation of sufficient gentamicin to ex- 
plain the enhanced ototoxicity. 


MATERIALS AND METHODS 
Experiment 1 


In the first experiment, a total of 20 Dun- 
can Hartley guinea pigs with active Prey- 
er’s pinna reflexes, weighing between 191 
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and 282 g when the first drug was adminis- 
tered, were used. One additional animal 
that was not treated was included for com- 
parison purposes only. The animals were 
divided into five different dosage groups, as 
indicated in Table 1. All drugs were admin- 
istered subcutaneously every day for a total 
of 16 days. Gentamicin sulfate was in a 50- 
mg/mL solution; the vancomycin hydro- 
chloride in either a 100- or 200-mg/mL so- 
lution, and the vehicle-treated animals re- 
ceived sterile saline solution for injection. 

The presence or absence of the Preyer 
pinna reflex was determined daily through- 
out the drug administration period and 
again just before the animals were pre- 
pared for electrophysiological recording. 
All animals were maintained for at least 
four weeks after dosing had been termi- 
nated to allow for drug effects to stabilize. 

At the end of the stabilization period all 
of the remaining animals were anesthetized 
with diallyl barbituric acid-urethane (Dial- 
Urethane) administered intraperitoneally. 
Measures of the sound intensity required to 
produce 1 uV of alternating current (AC) 
cochlear potential at 18 different sound fre- 
quencies from 100 Hz through 32 kHz were 
made. In addition, the maximum output of 
the AC cochlear potential at 1 kHz was 
measured, as well as the N, thresholds of 
the compound action potential, at six sound 
frequencies from 2 through 32 kHz. After 
all electrophysiological measures had been 
completed, the cochleae were removed and 
prepared for surface preparation evalua- 
tion of hair cell loss from the organ of Cor- 
ti. Details of these methods have been pub- 
lished elsewhere.” 

Experiment 2 

The second experiment utilized a total of 
21 Duncan-Hartley strain guinea pigs, 
weighing between 263 and 332 g when the 
first drug was administered. They were di- 
vided into four groups (Table 1). The ani- 
mals for the hair cell counts were treated 
exactly like those in experiment 1, except 
that no electrophysiological evaluations 
were performed. 

For the animals in the pharmacokinetic 
study, measurements of gentamicin con- 
centrations in guinea pig plasma and peri- 
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No. of Vancomycin Gentamicin 
Animals Hydrochloride Sulfate 
Experiment 1 
1 No Treatment 
5 о 50 
5 100 50 
5 100 о 
5 200 50 
5 200 0 
Experiment 2 
3° 0 150 
61 200 50 
61 0 50 
61 о 150 





* Animals studied for hair cell loss count. 

tThree animals were given one dose only on day 1, 
and three animals were given repeated doses for 16 
days. These animals were studied for pharmacoki- 
netic effect. 


lymph were made on samples taken 2 hours 
after drug administration on days 1 and 16 
of treatment. The animals were anesthe- 
tized with diallyl barbituric acid-urethane. 
Blood was withdrawn from the heart and 
centrifuged to obtain plasma. Perilymph 
was withdrawn through the round window 
membrane of the cochlea with a micropipet. 
Gentamicin was assayed by a radioenzy- 
matic method that has been described pre- 
viously for the assay of kanamycin.’ The 
enzyme kanamycin 6-acetyltransferase 
used in this assay also catalyzes the acety- 
lation of gentamicin from coenzyme A la- 
beled with radioactive carbon (146). 


RESULTS 


Four guinea pigs died during the ex- 
periment. Three were in the vancomy- 
cin hydrochloride, 200 mg/ kg, and gen- 
tamicin sulfate, 50 mg/kg, group and 
one was in the vancomycin hydrochlo- 
ride, 200 mg/kg, and gentamicin sul- 
fate, 0 mg/kg, group (Table 2). The 
deaths were believed to be drug-re- 
lated. It was originally planned to 
treat the animals for 28 days, but be- 
cause of the large number of deaths it 
was believed that a maximum dose had 
been administered so dosage was ter- 
minated at the end of 16 days. 

All of the animals in the vancomycin 
hydrochloride, 200 mg/kg, and gen- 
tamicin sulfate, 50 mg/kg, gentamicin 
sulfate, 150 mg/kg, group and two of 
the vancomycin hydrochloride, 100 
mg/kg, and gentamicin sulfate, 50 mg/ 
kg, lost their Preyer’s pinna reflexes. 
None of the other animals lost theirs. 

The average sound intensity re- 
quired to produce 1 uV of AC cochlear 
potential of test groups in experiment 
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22100 0 
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No. of n 

Animals Vancomycin Gentamicin 

Tested Hyrochloride Sulfate Average Range 
5 100 o 1750 1700-1800 
4 200 о 1978 1700-2210 
5 о 50 1092 580-1700 
5 100 50 284 18-890 
2 200 50 z 28 10-45 
1 No Treatment 1850 
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Fig 1.—The sound intensity at the different fre 
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quencies required to generate 1 uV of alternating 


current (AC) cochlear potential in the guinea pigs treated with the mg/kg dosage of the indicated 


drugs. 


lis shown in Fig 1. Illustrated in the 
figure are the data from one compari- 
son guinea pig that had not been 
treated. As can be seen, there were no 
differences in the data from the ani- 
mals receiving only vancomycin or 
only gentamicin and the untreated an- 
imal. However, considerably more 
sound was required to produce 1 KY of 
AC cochlear potential in the animals 
treated with vancomycin and gentam- 
icin. 

The maximum output of AC coch- 
lear potential obtained for the animals 
in experiment 1 at 1 kHz is given in 
Table 2. In the table there is an indica- 
tion of a small effect of the gentamicin 
alone, but no effect from the vancomy- 
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cin alone. However, the combination 
resulted in a greatly enhanced effect. 

Figure 2 shows the sound intensity 
required to elicit the N, thresholds of 
the compound action potential of all 
animals in experiment 1, plus the one 
untreated comparison animal. Again, 
it can be seen that the data from the 
animals treated with vancomycin 
alone or the gentamicin alone did not 
differ from the untreated animal. 
However, the thresholds were elevated 
by the combination. 

Table 3 gives the results of the hair 
cell counts for all animals in experi- 
ments 1 and 2. The animals treated 
with either 100 or 200 mg/ kg of vanco- 
mycin hydrochloride alone had outer 
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ter 
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hair cel! losses that are not different 
from untreated guinea pigs. Some of 
the animals treated with 50 mg/kg of 
gentamicin sulfate alone had a small 
effect. The range of loss was from 
2.2%, which would reflect no effect, to 
12.1% whieh would reflect a moderate 
effect. However, the animals treated 
with combinations of 100 or 200 mg/kg 
of vancomycin hydrochloride and 50 
mg/kg of gentamicin sulfate had a 
greatly enhanced loss of cochlear outer 
hair ceils. The animals treated with 
150 mg kg of gentamicin sulfate alone 
had an average of 58.8% outer hair cell 
loss. This is somewhat less than the 
average outer hair cell loss of 79.2% in 
the animals treated with 200 mg/kg of 
vancomycin hydrochloride and 50 mg/ 
kg of gentamicin sulfate. 

Table 4 gives the results of measure- 
ments of gentamicin in plasma and 
perilymph of guinea pigs following 1 
day and 16 days of gentamicin sulfate, 
50 mg/kg per day, the same dose of 
gentamicin sulfate and vancomycin 
hydrochloride, 200 mg/kg per day, and 
gentamicin sulfate, 150 mg/kg per day. 
Statistical analysis using one-way 
analysis of variance (ANOVA) and the 
Neuman-Keuls Multiple-Range test 
were performed on the data. Compar- 
isons of the 1 day vs 16 day plasma and 
perilymph gentamicin concentrations 
within dosage groups showed a signif- 
icant difference only for gentamicin 
sulfate, 150 mg/kg (P = .05). However, 
the 1 and 16 day gentamicin sulfate, 50 
mg/kg, and gentamicin sulfate, 50 mg/ 
kg, and vancomycin hydrochloride, 200 
mg/kg, perilymph values, though not 
significantly different from each other, 
were significantly different from both 
the 1 and 16 day gentamicin sulfate, 
150 mg/kg (Р = .01). The same was 
true of the plasma gentamicin levels 
but at P = .05. Therefore, although the 
gentamiein sulfate, 50 mg/kg, and gen- 
tamicin sulfate, 50 mg/kg, and vanco- 
mycin hydrochloride, 200 mg/kg, con- 
centrations in plasma and perilymph 
were the same regardless of duration 
of treatment, the gentamicin sulfate, 
50 mg/kg, values were all significantly 
higher than the former after both 1 
and 16 days of treatment. 


COMMENT 


It appears from these data that van- 
comycin alone at the doses used in this 
study are not ototoxic to the guinea 
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Fig 2.—The sound intensity at the different frequencies required to generate the threshold of the 
first negative wave (N,) of the compound action potential in the guinea pigs treated with the mil- 
ligram per kilogram dose of the indicated drugs. 


Table 3.—Treatment vs Hair Cell Loss 


Treatment, mg/kg 
ДА 
Vancomycin Gentamicin 
Hydrochloride Sulfate 


No. of 
Animals 
Tested 
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Range of 
Hair Cell 
Loss, % 


Average Missing 
Outer Hair Cells, % 

















61.5-97.1 
20.0-94.0 








Gentamicin + SEM, mg/L 
ee CSO errr 


Plasma Perilymph 





Gentamicin sulfate, 50 mg/kg per 
day 19.1 + 5.1 


45.6 + 2.5 








Gentamicin sulfate, 50 mg/kg per 
day, and vancomycin 
hydrochloride, 200 mg/kg per day 23.3 + 3.2 


63.4 + 5.6 








Gentamicin sulfate, 150 mg/kg per 
day 123.7 + 20.3 


183.9 — 34.8 
* All drugs were given subcutaneously; there were three animals per group. 


35.8 + 2.7 
51.0 + 12.0 
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pig. We likewise have not been able to 
document ototoxicity in guinea pigs 
with teichomycin A,, which is a struc- 
tural analog of vancomycin.? Аз was 
predicted, the 50-mg/kg dose of gen- 
tamicin sulfate resulted in a just-de- 
tectible ototoxic effect. The most sen- 
sitive test is the maximum output of 
the AC cochlear potential and this in- 
dicates some change. However, when 
the same dose of gentamicin is com- 
bined with vancomycin, a greatly en- 
hanced ototoxic response is produced. 

Because vancomycin is so often used 
in patients who are receiving amino- 
glycoside antibiotics, or who have just 
received them, or who will receive 
them just after vancomycin therapy, it 
is possible that the vancomycin oto- 
toxic effect reported in humans is the 
result of such an interaction and by it- 
self vancomycin is not ototoxic. 

The mechanisms by which vancomy- 
cin enhances aminoglycoside antibi- 
otic ototoxicity is not known. Wood et 
al” have shown a similar vancomycin 
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enhancement of aminoglycoside anti- 
biotic nephrotoxicity in rats. The 
mechanism of the enhanced nephro- 
toxic effect is unknown, but the evi- 
dence did not support the hypothesis 
that an enhanced uptake of aminogly- 
coside antibiotic into renal tissue re- 
sulted from the combination. 

We also investigated a possible 
mechanism for the ototoxic interac- 
tion between vancomycin and genta- 
micin. Because we had found that 
vancomycin alone at near lethal con- 
centrations was not ototoxic, we hypo- 
thesized that vancomycin might 
enhance the ototoxic effect of genta- 
micin by causing gentamicin accumu- 
lation in plasma, perilymph, or both. 
However, we found no difference in 
gentamicin alone or in combination 
with 200 mg/kg per day of vancomycin 
hydrochloride (Table 4). For compari- 
son, we also measured gentamicin con- 
centrations after 150 mg/kg per day of 
gentamicin sulfate alone. This dose of 
gentamicin produces 20% less hair cell 
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loss than 50 mg/kg per day of genta- 
micin sulfate and 200 mg/ kg per day of 
vancomycin hydrochloride (Table 3), 
yet gentamicin concentrations in 
plasma and perilymph after 16 days 
accumulated to 3 and 21 times, respec- 
tively, those found in the gentamicin- 
vancomycin combination. This further 
illustrates the marked enhancement of 
gentamicin ototoxicity by vancomycin. 
Of course, it is possible that vancomy- 
cin produces a selective accumulation 
of gentamicin in the hair cells them- 
selves by increasing their permeability 
to the drug. This possibility is being 
investigated. 
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. Design Issues in Chemosensory Trials 


Mary А. Foulkes, PhD 


e Randomized clinical trials in taste and 
smell disorders have been infrequent, in 
part because of difficulties in both the de- 
sign and the conduct of such trials. Hy- 
posmia and hypogeusia, impairments of 
smell and taste, respectively, have a vari- 
ety of causes, such as upper respiratory 
infection, head trauma, or laryngectomy. 
Once definitive diagnosis is established, 
eligibility and exclusion criteria may relate 
to etiology. Since the sense of smell is 
more acute at younger ages and since 
women can generally identify odors more 
accurately than men, either prestratifica- 
tion or poststratification should be con- 
sidered. A.control or comparison group is 
essential because, occasionally, chemo- 
senses spontaneously return to normal. 
Patient recruitment may be difficult, de- 
pending to a large extent on self-referrals, 
with the exception of head injury cases. To 
enroll an adequate number of patients in a 
reasonable length of time usually requires 
participation of multiple clinical centers. 
Objective measurements of taste and 
smell must be reliably obtained before and 
after intervention. Design issues specific 
to chemosensory trials are discussed in 
the context of an example, a factorial de- 
sign trial of surgery and steroids in pa- 
tients with olfactory defects. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:65-68) 
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Poop clinical trials assess- 
ing the efficacy of an intervention 
in modifying the natural history of 
taste or smell disorders are exceed- 
ingly rare. Such disorders themselves 
are not rare; approximately 2 million 
adults in the United States! suffer 
from hypogeusia, hyposmia (dimin- 
ished sensitivity of taste or smell, re- 
spectively), ageusia, or anosmia (ab- 
sence of taste or smell, respectively). 
Chemosensory dysfunctions are infre- 
quently diagnosed, both because of in- 
adequate self-assessment? and because 
of physicians' lack of knowledge and 
experience in identifying these disor- 
ders. Anosmia and ageusia have not 
received the level of attention and re- 
search interest of other sensory defi- 
cits, because the costs of these disor- 
ders to society have been perceived as 
small, and their sequelae non- 
catastrophic. Although not usually 
life-threatening, chemosensory disor- 
ders are much more than an inconve- 
nience, they threaten an important 
part of human perception. They can be 
а serious disability, degrade the qual- 
ity of life, and impale a career depen- 
dent on taste or smell. 

Impairments of smell and taste can 
arise from a variety of causes. Hy- 
posmia/anosmia may be due to aller- 
gies, Kallmann's syndrome, or nasal 
and sinus disease. Hypogeusia/ageu- 
sia may be due to chemotherapy, radi- 
ation therapy, angiotensin converting 
enzyme inhibitors, primary amyloido- 
sis, internal carotid artery dissec- 
tion, bulimia, or alimentary disorders. 
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Upper respiratory infections, head 
trauma, laryngectomy, cirrhosis of the 
liver, and chronic renal failure can af- 
fect either or both senses.’ Etiology is 
an important consideration in clinical 
trial design. It would be counterpro- 
ductive, for example, to initiate a trial 
among patients suffering ageusia due 
to angiotensin converting enzyme in- 
hibitors when the disorder is revers- 
ible or self-limiting even with contin- 
ued drug use. The target population for 
any intervention must be clearly de- 
fined with respect to etiology. 

Although the senses of taste and 
smell function closely in tandem in the 
perception of flavor, olfactory dysfunc- 
tion is the more common and more 
thoroughly investigated disorder, 
with more potential therapeutic inter- 
ventions to be evaluated. Therefore, 
the remainder of this discussion will 
focus on design issues in clinical trials 
of smell dysfunction. 

Diagnostic information is available 
from computed tomography, rhinoma- 
nometry, nasal cytology, nasal endos- 
copy, roentgenography, and olfactory 
testing. A thorough medical, nutri- 
tional, smoking, and environmental or 
chemical exposure history must be ob- 
tained, as well as a physical examina- 
tion, with emphasis on neurologic and 
nasopharyngeal factors. The clinical 
history could be obtained using the 
validated set of questions developed by 
Gent et al.’ The diagnosis of hyposmia 
or anosmia must be documented, con- 
sistent, and reproducible across inves- 
tigators and institutions. 
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The criteria for eligibility or exclu- 
sion from a given trial define the pa- 
tient population from which patients 
actually studied will be selected. These 
criteria also define the population to 
which the study results may be ap- 
plied. There are several competing 
concerns in eligibility criteria. As in- 
creasingly restrictive eligibility crite- 
ria are applied, leading to greater ho- 
mogeneity of the study population and 
enhanced ability to demonstrate ther- 
apeutic effects, recruitment of patients 
becomes increasingly difficult, and the 
results apply to more limited popula- 
tions. Broader criteria may define a 
wider class of patients to which results 
are applicable and facilitate recruit- 
ment, but are likely to decrease the 
sensitivity of the trial. Etiology has 
already been mentioned as a parame- 
ter delineating the study population. 
Age should be a selection criterion for 
smell disorder trials, since olfactory 
acuity declines with age," particularly 
after the age of 60 years, because of a 
decreasing number of smell receptors. 
Eligibility restriction, stratified ran- 
domization, and/or stratified analyses 
on the basis of sex are justified in tri- 
als of smell dysfunction due to differ- 
ential acuity, females having greater 
acuity than males, particularly with 
respect to odor identification. Smoking 
history, pregnancy, and chemical ex- 
posures can each alter olfactory per- 
ception and must be, at the least, 
recorded on each patient for later use 
in analyses. Ethical considerations 
alone would exclude pregnant women 
from participating in a chemosensory 
trial; however, the olfactory changes 
that occur during pregnancy provide 
an additional exclusion rationale. 

Recruitment of eligible patients 
may be difficult because of the prob- 
lems of inadequate self-assessment 
and infrequent diagnosis. With the ex- 
ception of referrals in head trauma 
cases, patient recruitment will rely on 
self-referrals. Sample size require- 
ments for an appropriately designed 
trial are likely to be large enough and 
the time allotted to patient recruit- 
ment short enough to require collabo- 
ration across multiple institutions. 
The recruitment experience from 
other trials’ can provide valuable les- 
sons in understanding recruitment 


and in planning that phase of a trial. 

Clinical trials can be oriented to- 
ward developing innovative treat- 
ments for which no established, widely 
accepted methods exist for evaluating 
efficacy, which is the current status in 
studies of olfactory dysfunction. 
Schiffman’ stated that “simple, care- 
fully standardized tests that can be 
used to assess taste and smell dysfunc- 
tions fully have not yet been devel- 
oped.” This remains the primary ob- 
stacle to the conduct of chemosensory 
trials. The situation may be improving 
with new test developments, reliabil- 
ity and cross-validation of tests, and 
simplification of administration. 

There are two specific olfactory 
functions generally tested: threshold 
or absolute sensitivity and odor iden- 
tification. Cain and Krause? devised a 
multiple choice test of odor identifica- 
tion using highly identifiable items in 
opaque containers. Cain et а]! used a 
variation of this test and added to their 
assessment a threshold test. Another 
test that has been extensively studied 
in terms of accuracy, reliability, sen- 
sitivity, and discrimination is the 
University of Pennsylvania Smell 
Identification Test (UPSIT).!' This test 
exploits the recent technological de- 
velopments in microencapsulation, ie, 
the "scratch "n sniff" technology. Due 
to its commercial availability, long 
shelf life, and ease of self-administra- 
tion, it is probably the most widely 
used identification test. Other quanti- 
tative measures recently introduced in- 
clude the Odorant Confusion Matrix" 
identification test and the threshold 
detection technique of charm analy- 
515.13 

The plethora of such tests results in 
no one test being in universal use. Even 
across institutions using the same in- 
strument, the application may vary, 
with heterogeneous use of blanks or 
distractors among the odorants or tri- 
geminal stimuli. Another variation in- 
volves testing nostrils simultaneously 
(dirhinic) or separately (monorhinic), 
and the subsequent analyses of such 
data as independent or correlated ob- 
servations, respectively. Threshold 
and identification testing may be ade- 
quate for diagnostic discrimination, 
but are not sufficiently sensitive, objec- 
tive (ie, reproducible across patients 
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and institutions) surrogate measures 
of the clinical outcome (subtle or se- 


lective improvement or restoration of * 


chemical senses) for use in clinical tri- 
als of efficacy.'* Most of these tests are 
a composite score summing multiple 
responses. With most interventions, 
there is no compelling reason to as- 
sume that all the elements of a com- 
posite score will be affected equiva- 
lently by the intervention. Thus, suffi- 
ciently detailed data collection is re- 
quired to permit subsequent element- 
by-element analysis. 

To discuss chemosensory clinical 
trial design issues more completely, a 
specific trial will be employed as an 
example to highlight the issues previ- 
ously mentioned and to illustrate ad- 
ditional design considerations. Jafek 
et al^ have proposed a study of com- 
bined low-dose oral corticosteroid 
therapy and surgical intervention for 
long-term reversal of steroid-depen- 
dent anosmia. This proposed treat- 
ment hypothesis could be tested using 
a factorial design, comparing steroids 
and surgery in combination with each 
intervention separately and with a 
placebo control. The control group is 
essential in this example as in any 
chemosensory trial, as the chemo- 
senses can occasionally spontaneously 
return to normal. For example, the 
sense of smell can be temporarily af- 
fected by damage from a head injury to 
the areas of the brain responsible for 
smell identification. Smell neurons are 
unique among brain cells in their abil- 
ity to regenerate, resulting, on occa- 
sion, in only temporary damage. 

The evaluation of a surgical inter- 
vention involves some additional con- 
siderations. Since this proposed trial is 
serving as the example within this 
discussion, a detailed exposition of the 
surgical procedure, such as would be 
found in the written study protocol, 
will not be presented here. Any trial 
involving surgical intervention does 
require standardization of surgical 
management across all participating 
surgeons and institutions. The proto- 
col should provide direction as to pos- 
trandomization timing of surgery, al- 
lowable surgical techniques, and the 
specific surgical data to be reported 
postoperatively by a designated mem- 
ber of the surgical team. In addition to 
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validation of the skill of each partici- 
pating surgeon before the beginning of 
the trial, a standing surgical commit- 
tee within the trial organizational 
structure should provide ongoing mon- 
itoring of the quality of surgical tech- 
nique. This committee should have in 
place threughout the trial a mecha- 
nism to review postoperatively a ran- 
domly selected sample of 10% to 20% 
of the cases, blinded as to surgeon and 
institution. 

This preposed trial offers the advan- 
tages of addressing the steroid and 
surgery efficacy questions, as well as 
having the ability to detect a qualita- 
tive interaction between the two inter- 
ventions. Patients diagnosed with ste- 
roid-dependent anosmia with no coun- 
terindications to any of the treatment 
groups would be randomly allocated to 
one of four treatment groups. Ignoring 
for purposes of this example the prob- 
lems previously discussed in the selec- 
tion of amefficacy measure, the UPSIT 
score will be the primary outcome 
measure. For simplicity, the composite 
nature of the UPSIT score will also be 
ignored in the exposition of this exam- 
ple. 

Assuming the long-term effects are 
assessed at 1-year postrandomization, 
with change in UPSIT score as the pri- 
mary outcome measure, and assuming 
independent, normally distributed ob- 
servations with а common variance, 
then the factorial design model is 


Yin = u +a; + B+ (28); +є,, 


where Үш is the difference in UPSIT 
scores frem baseline to 1 year for the 
kth individual in the ith steroid inter- 
vention and the jth surgical interven- 
tion, и is the overall mean, a; is the ef- 
fect of the ith steroid intervention, @,18 
the effect of the jth surgical interven- 
tion, (08); is the effect of the interac- 
tion, and é; represents independent ran- 
dom error; c?,is the within-cell variance, 
and c?,, is the between-cell variance, the 
four cells defined by combinations of 
steroid and surgical interventions. 
Using the power calculations pre- 
sented by Cohen, a total sample size 
of 400, with 100 patients receiving each 
treatment combination, would provide 
adequate power for the tests of both 
main effects and interaction. The four 


treatment combination cells for this 
2 X 2 factorial design are seen in the 
Figure. Since the degrees of freedom, 
the variance, and the sample size are 
the same for both main effects tests, 
the same power calculations apply to 
each test. The Table gives the power of 
each test for a variety of type I error 
levels (a-levels) and detectable main 
effects (= o,,/o, the SD of the cell 
means standardized by the within-cell 
SD). "It is more difficult to detect sig- 
nificant interaction effects since the 
variance of interaction effects is larger 
than the variance of the main 
effects." Therefore, the power for the 
test of an interaction effect would be 
less than that for the main effects 
tests. 

This study design would permit not 
only the separate evaluation evalua- 
tion of efficacy of steroids and surgery, 
but more importantly would permit 
with adequate power the evaluation of 


a synergistic effect of the combination 
of the two interventions. A plausible 
synergistic effect in this case might be 
a greater steroid effect following sur- 
gery than in the absence of surgery, a 
positive quantitative interaction. 

In the conduct of this study, etiology 
has been addressed by restricting eli- 
gibility to steroid-dependent anosmies 
only. An age limit might also be in- 
cluded in the eligibility criteria. When 
randomizing patients to one of the four 
treatment combinations, the random- 
ization could be stratified by sex. If 
sex-specific conclusions are sought, 
however, the sample size must be in- 
creased to a level that assures ade- 
quate power within strata. Follow-up 
visit schedules, monitoring for adverse 
effects, outcome evaluation, and data 
collection should be identical across 
treatment combinatiens. Data analy- 
sis, whether the study follows a facto- 
rial or an alternative design, must ad- 


Steroid-Dependent Anosmics 
(N = 400) 
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Corticosteroids 
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Randomization scheme for factorial design study of steroid-dependent anosmia. 
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here to the original randomized treat- 
ment assignment regardless of the 
actual intervention received by each pa- 
tient (“intention-to-treat” analysis). 
Stampfer et al" identified several 
conditions that should hold when a 
factorial design is contemplated. The 
multiple factors “should not compli- 
cate the mechanics of the trial opera- 
tion, materially affect eligibility re- 
quirements, or cause side-effects that 
might lead to poor compliance or drop- 
outs." Jafek et al^ have demonstrated 
the minimal complexity of administra- 
tion and side-effects of the steroid- 
surgery combination. The contraindi- 
cations to one or the other intervention 
may deplete the pool of eligible pa- 
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tients, but not to a degree that would 
impair the completion of the trial. 
Further, if a synergistic effect can be 
demonstrated, it is precisely those pa- 
tients without contraindications to 
both interventions who will benefit 
most from such a trial. 

Randomized clinical trials of chemo- 
sensory hypotheses are the necessary 
next step in assessing treatment effi- 
cacy. The details of etiology, natural 
history, confounding factors, patient 
recruitment, and outcome evaluation 
already known from previous clinical 
studies must impact on the design, 
conduct, and analyses of these trials. 
Extensive developments in clinical 
trials methodology, eg, adaptive ran- 
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domization procedures’! or early stop- 
ping rules,? are directly applieable to 
these trials and should not be ignored 
by the chemoreception scientists about 
to embark on this new and challenging 
phase of investigation. 
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Extranodal Head and Neck Lymphoma 


Prognosis and Pattarns of Recurrence 


Gary V. Burton, MD; Susan Atwater, MD; Michael J. Borowitz, MD, PhD; Andrew T. Huang, MD 


ө Stages | and Il extranodal head and 
neck lymphomas treated between 1969 
and 1986 were reviewed со determine 
prognosis and recurrence petterns. Forty- 
four patients ^ad low-grade lymphoma, 
with 5796 remaining disease free (median 
survival, 7.2 years). Radictherapy pro- 
vided long-term disease-free survival and 
palliation in the majority of patients. Re- 
lapse did not adversely affect survival. 
Eighty-eight patients had intermediate- or 
high-grade lymphoma, with 4296 remaining 
disease free (median survival, 2.4 years). 


МР» lymphomas repre- 
sent a diverse greup of neo- 
plasms that commonly irvolve extra- 


- nodal structures. Twenty-four percent 


of all non-Hodgkin's lymphomas orig- 
inate in extranodal sites, with 3495 of 
these involving head апа neck 
structures. Therapy for this diverse 
group of necplasms is dependent on 
stage, involved sites, and pathologic 
features. We present our experience 
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Treatment with radiotherapy alone was in- 
adequate. Combined radiotherapy and an- 
thracycline-containing chemotherapy ap- 
peared to be superior. Extranodal sites of 
first relapse were common. Central ner- 
vous system relapse was common with 
primary tumors located above the ptery- 
gopalatine line. Central nervous system 
staging and prophylactic therapy is war- 
ranted in patients with tumors above the 
pterygopalatine line. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:69-73) 


with stages I and II extranodal head 
and neck lymphomas, with emphasis 
on prognosis and sites of relapse rela- 
tive to primary site, histologic classi- 
fication, and initial therapy. Therapeu- 
tic recommendations are suggested, 
based on our findings and review of the 
literature. 


PATIENTS AND METHODS 


One hundred thirty-two adult patients 
with stages I and II extranodal malignant 
lymphomas originating in head and neck 
sites were seen at Duke University Medical 
Center, Durham, NC, between 1969 and 
1986. Definition of primary site and stage 
were based on history, physical examina- 
tion, complete blood cell counts, liver func- 
tion tests, bone marrow examination, chest 
roentgenograms, lymphangiogram, and ab- 
dominal computed tomographic scan (as 
available at the time). Extranodal sites 
were divided into tonsil, nasopharynx, 
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tongue, sinus, oral (gingivae and palate), 
orbital (lacrimal, conjunctival, and retro- 
bulbar), ocular (vitreous, anterior cham- 
ber), salivary, thyroid, and skin. 

Histologic material was classified using 
the International Working Formulation for 
non-Hodgkin’s lymphoma. Slides were re- 
viewed by two of us (S.A. and M.J.B.) in 80 
cases and a consensus diagnosis was 
reached. Cases in which pathologie slides 
were not available for review were reclassi- 
fied, based on available pathologic reports, 
using working formulation terminology. 
The diagnoses were grouped into low-, in- 
termediate-, and high-grade categories 
based on the Working Formulation criteria. 
Intermediate- and high-grade lymphomas 
were combined for analysis of relapse-free 
survival, overall survival, and sites of re- 
lapse. The pathologic review did not alter 
the histologic grade in any patient. 

Relapse was analyzed relative to initial 
therapeutic approach, primary site, the 
lymphoma histologic grade, and site of re- 
lapse. 


RESULTS 


The median age for all patients was 
65 years (range, 18 to 95 years). There 
were 76 female and 56 male patients. 
Female predominance was evident in 
all primary sites except sinus lesions (7 
men, 2 women). 

Involved extranodal head and neck 
sites relative to stage and histologic 
grade are presented in Table 1. The 
majority of patients had stage IA dis- 
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Table 1.—Extranodal Head and Neck Lymphoma: Primary Site, 
Stage, and Histologic Grade 


Lymphoma Histologic Grade * 
—--_ aaa 
Intermediate 
Site and High 


Tonsil 

Orbit 

Thyroid 
Nasopharynx 
Salivary 
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* International Working Formulation for non-Hodgkin's lymphoma. 


Table 3.—Lymphoma Recurrence Based on Primary Site and 
Working Formulation Grade 


Intermediate- and 
High-Grade Lymphoma 
—— А 
Мо. Relapse Relapse 

3 2 13 
11 


Low-Grade 
Lymphoma 











Orbit 
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Nasopharynx 
Salivary 
Sinus 
Tongue 

Skin 

Ocular 

Oral 

Total 
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86.4 108 180 151 173 194 216 


Months 


Fig 1.—Probability of relapse for low-grade and intermediate- to high-grade extranodal lympho- 
mas involving the head and neck. 
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Table 2.—Extranodal Head and Neck 
Lymphomas Classified According to 
the International Working Formulation 
for Non-Hodgkin’s Lymphoma 


Low grade 
Small lymphocytic 
Follicular small cleaved 
Follicular mixed 
Total 

Intermediate grade 
Follicular large cell 
Diffuse small cleaved 
Diffuse mixed 
Diffuse large cell 
Total 

High grade 
Large cell immunoblastic 
Lymphoblastic 
Small noncleaved cell 
Total 





ease. Staging studies included bone 
marrow (121 patients), lymphangio- 
gram (59 patients), abdominal com- 
puted tomographic scan (56 patients), 
and both lymphangiogram and com- 
puted tomographic scan (7 patients). 
No patient presented with “B” symp- 
toms (weight loss, fever, or night 
sweats). 

The predominant primary sites of 
involvement included Waldeyer’s ring 
(tonsil, base of tongue, and nasophar- 
ynx) and orbit. 

Thirty-three percent of the patients 
had low-grade and 67% had interme- 
diate- to high-grade malignant lym- 
phoma. The predominant histologic 
grade varied relative to the primary 
site. The majority of orbital lympho- 
mas were low grade, while the major- 
ity of lymphomas involving other sites 
were intermediate to high grade. The 
histologic subtypes are presented in 
Table 2. 

Relapse rates varied relative to his- 
tologic grade and primary disease site 
(Table 3). Fifty-seven percent of pa- 
tients with low-grade lymphomas re- 
main disease free (range, 1.5 to 16.1 
years). Median survival, including all 
causes of death, was 7.2 years (range, 
2.0 to 16.1). Forty-two percent of pa- 
tients with intermediate- to high- 
grade lymphomas remain disease free 
(median, 1.8 years; range, 0.0 to 18.6). 
Median survival for all causes of death 
was 2.4 years (range, 0.1 to 18.6). Dis- 
ease-free survival and survival curves 
are depicted in Figs 1 through 3. 

Therapeutic approaches included 
surgery, radiation, chemotherapy, or 
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Fig 2.— Probability of survival for low-grade and intermediate- to high-grade extranodal lympho- 


mas involving the head and neck. 
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Key: 
(— ) Low-Grade Nonrelapse 
(- - ) Low-Grade Relapse 
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10.8 126 144 16.2 18 


Fig 3.— Probability of survival for relapsed vs nonrelapsed low-grade extranodal head and neck 


lymphomas based on all causes of death. 


combination therapy. Relapse relative 
to therapeutic approach is depicted in 
Table 4. 
Except for patients with orbital pri- 
maries, the majority of patients re- 
© ceived extended field radiation therapy 
inclusive of cervical lymph nodes. To- 
tal radiation varied from 30 to 60 Gy, 


dependent on histologie features. No 
patient received total nodal radiother- 
apy. Forty-nine percent of the patients 
receiving radiation therapy alone had 
a recurrence. No patient with low- 
grade histologic findings relapsed 
within the radiation field. Thirty-two 
of 54 patients with intermediate- and 
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high-grade tumors relapsed (4 tumors 
within radiation field, 4 regional out- 
side of radiation field, and 24 involving 
distant sites including central nervous 
system). 

Chemotherapy varied from a single 
alkylating agent to aggressive multi- 
agent anthracycline-containing regi- 
mens. Relapse of intermediate- and 
high-grade lymphoma was significant 
in patients receiving non-anthracy- 
cline-containing regimens (9 of 11 
patients), while only 6 of 19 patients 
receiving an anthracycline relapsed. 
Local relapse occurred in 4 of 16 pa- 
tients receiving chemotherapy alone. 

Salvage chemotherapy following ra- 
diation therapy failure for intermedi- 
ate- and high-grade lymphomas was 
successful in 4 of 20 patients receiving 
anthracycline-containing chemother- 
apy. 

Extranodal involvement at first re- 
lapse was common and often involved 
multiple sites (Table 5). Central ner- 
vous system recurrence occurred in 11 
of 27 patients with intermediate- or 
high-grade tumor primaries located 
above the pterygopalatine line (Ta- 
ble 6). 


COMMENT 


The prognosis and patterns of re- 
lapse in patients with stages I and II 
extranodal head and neck lymphomas 
is dependent on histologic grade, pri- 
mary site, and initial therapy. 

Multiple reviews on extranodal head 
and neck lymphomas have demon- 
strated an excellent prognosis for low- 
grade stages I and II lymphoma 
treated with regional radiation ther- 
apy alone.^^ Patient median survival 
is in excess of 5 years in most series. 
The similar survival in our patients, 
whether the patients relapsed or re- 
mained disease free, supports the sin- 
gle modality approach with radiother- 
apy in low-grade limited stage lym- 
phomas. Aggressive multimodal 
therapy cannot be justified in this 
group of patients. Our observation is 
consistent with reports on trials in 
low-grade nodal non-Hodgkin’s lym- 
phoma in which aggressive chemo- 
therapy or total nodal radiation ther- 
apy demonstrated little or no benefit 
over palliative therapy.” 

Definition of true malignancy in or- 
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Table 4.—Recurrence of Extranodal Head and Neck Lymphoma Relative 
to Initial Therapy 


Low-Grade Lymphoma 










Intermediate- and 
High-Grade Lymphoma 

































































Relapse, Relapse, 

No No. (%) No. No. (%) 

Surgery 5 4 (80) 4 3 (75) 

Radiation 33 11 (33) 54 32 (59) 

Chemotherapy /radiation * 14 8 (57) 
Non-anthracycline 

chemotherapyt 6 4 (67) 11 9 (82) 

Anthracycline 
chemotherapyt 19 6 (32) 


* Includes both non-anthracycline- and anthracycline-containing regimens. 






tincludes both non-radiotherapy- and radiotherapy-treated patients. 


Table 6.—Central Nervous System 
Relapse in Intermediate- and 
High-Grade Lymphoma Patients With 
Primary Tumors Located Above the 
Pterygopalatine Line 


Primary 


Ocular 

Sinus 
Nasopharynx 
Palate 

Orbit 

Total 





bital lymphoid lesions is difficult? The 
lesions are often reactive nonmalig- 
nant lymphoid infiltrations that are 
difficult to differentiate from neoplas- 
tic infiltrations with malignant well- 
differentiated cells (malignant lym- 
phoma, small lymphocytic cell type). 
Forty-two percent of our patients with 
stage I orbital lymphoma (small lym- 
phocytic) developed systemic disease 
indicating the true malignant poten- 
tial of these lesions. Dissemination in 
60% of patients with orbital lym- 
phoma has previously been reported, 
although the majority of patients in 
these series had systemic disease prior 
to or concurrent with the development 
of the orbital lesions.!°"! 

The prognosis of intermediate- and 
high-grade extranodal head and neck 
lymphomas has been роог.2** Radia- 
tion therapy and non-anthracycline- 
containing chemotherapy failed to 
control disease in the majority of our 
patients. Anthracycline-based chemo- 
therapy with or without radiation 


therapy appeared to be more effective, 
although the number of patients was 
small. Several reports have demon- 
strated improved disease-free survival 
and survival for patients with inter- 
mediate- and high-grade nodal lym- 
phomas treated with regional radia- 
tion and intensive chemotherapy over 
radiation а1опе.!?!* Intensive chemo- 
therapy alone has been demonstrated 
to be equal to the same chemotherapy 
plus radiation in some вегїез.!®!7 This 
suggests that radiation therapy is not 
additive to chemotherapy in the con- 
trol of intermediate- and high-grade 
lymphoma. We, however, observed a 
high number of local recurrences 
(25% ) following chemotherapy alone 
in our patients, suggesting that a com- 
bined approach may be more effective 
in this population. 

An increased incidence of extra- 
nodal recurrence of malignant lym- 
phoma presenting with extranodal 
primaries has been observed.'*?! Gas- 
tric involvement in patients with lym- 
phomas involving Waldeyer’s ring has 
been observed in as high as 13% of pa- 
tients in other series.*? We observed 
only one relapse involving the stomach 
in our patients with Waldeyer’s ring 
involvement. However, other extra- 
nodal sites of recurrence were common 
in our patients. 

We observed a predilection for in- 
termediate- and high-grade lesions lo- 
cated above the pterygopalatine line to 
recur in the central nervous system. 
Previous observation of an apparent 
increased central nervous system re- 
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Table 5.—Extranodal Sites Involved 
at First Recurrence of Extranodal 
Head and Neck Lymphomas 


Intermediate- 
and 

High-Grade Low-Grade 
Site Lymphoma Lymphoma 
Central nervous 

system 

Skin 
Lung 
Serosal 
Sinus 
Orbit 
Waldeyer's 
Hepatic 
Stomach 
Breast 
Bone 
Miscellaneous 
Total 





AB 


O ю ют ю ю — тю ю O00 


A 


currence has been seen in ocular? 
and paranasal sinus’ lymphomas. Two 
reports on malignant lymphoma in- 
volving the palate have observed cen- 
tral nervous system recurrence in one 
of two and one of four patients with 
intermediate- and high-grade histo- 
logic findings.?*?* This finding suggests 
that prophylactic central nervous sys- 
tem therapy should be considered for 
patients with these lesions. 

Radiation therapy alone for all thy- 
roid lymphomas has been suggested as 
adequate therapy. Two series have re- 
ported a greater than 75% disease-free 
survival at 5 years." Others, how- 
ever, have reported 40% to 66% recur- 
rence rates.” Fifty percent of our pa- 
tients with intermediate- and high- 
grade. lymphomas had recurrence 
following radiation or radiation plus 
non-anthracycline-containing chemo- 
therapy. The suggestion that radiation 
therapy alone is adequate for the ma- 
jority of patients with this tumor is not 
supported by our experience. 

Treatment of stages I and II extra- 
nodal head and neck lymphomas is de- 
pendent on disease site and grade. 
Low-grade lymphomas areadequately 
treated with radiation therapy alone. 
Low-grade ocular lymphoma dissemi- 
nation is common, and appropriate 
staging and therapy is indicated at 
presentation. Intermediate- and high- 
grade lymphomas require anthracy- 
cline-containing chemotherapy to con- 
trol systemic disease and radiation 
therapy to reduce local recurrence. Le- 
sions located above the pterygopala- 
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tine line should be investigated with 
cranial computed tomographic scan 
and lumbar puncture to rule out cen- 
tral nervous system invasion. Prophy- 
lactic cranial irradiation should be 
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Laryngeal Pacing in 


Unilateral Vocal Cord Paralysis 


An Experimental Study 


Hisayoshi Kojima, MD; Koichi Omori, MD; Kazuhiko Shoji, MD; Iwao Honjo, MD; 
Nobuhiko Isshiki, MD; Tatsuo Nakamura, MD; Yoshihiko Shimizu, MD 


е In an attempt to remobilize a unilater- 
ally paralyzed vocal cord, experiments 
were made in five adult dogs. Adduction of 
the paralyzed vocal cord for phonation in 
synchrony with the intact cord was 
achieved by electrical stimulation of the 
adductor muscles that was triggered by 
the signals from the cricothyroid muscle. 
The difference in the level of action po- 
tentials of the cricothyroid muscle be- 
tween during phonation and during respi- 
ration was used for setting the threshold 
so as to differentiate phonation from res- 
piration. Nearly synchronous movement of 
the two vocal cords thereby attained dur- 
ing phonaticn greatly improved the voice 
quality that was hoarse without the paced 
stimulation. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:74-78) 


p injection (Teflon or Silicone) 

or various thyroplasties have 
been the treatment of choice for dys- 
phonia or misswallowing due to uni- 
lateral vocal cord paralysis. Although 
most of these treatments have been 
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effective in eliminating or alleviating 
the symptom, they are all static in a 
sense that the sole purpose of the pro- 
cedure is to medialize the immobile 
vocal cord. The goal of the treatment 
for vocal cord paralysis must lie in its 
remobilization. With this object in 
view, various attempts have been 
made to remobilize the paralyzed cord, 
which includes nerve-to-nerve anasto- 
mosis and neuromuscular pedicle 
transplantation. Despite some success 
reported in the experimental phase, 
the stage of wide clinical application 
has not been reached. 

Recently, electrical stimulation of 
the paralyzed muscle has been reeval- 
uated as a feasible means for treating 
muscular paralysis, as an increasing 
number of successful results, both 
clinically and experimentally, are be- 
ing reported. Experimentally, bilat- 
eral vocal cord paralysis was treated 
by electrical stimulation of the poste- 
rior cricothyroid muscle to open the 
glottis for alleviating dyspnea.'? 

As far as the available literature is 
concerned, there have been no at- 
tempts made, to our knowledge, to re- 
mobilize the unilaterally paralyzed vo- 
cal cord by electrical stimulation. Bi- 
lateral vocal cord movements and 
relevant muscular activities are 
unique in their symmetry. Therefore, 
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electrical signals picked up from the 
intact side may be used asa trigger for 
the electrical stimuli given to the par- 
alyzed muscle. This research was de- 
signed to explore the possibility of re- 
mobilizing the paralyzed eord for pho- 
nation with the use of electrical 
stimulation. 


MATERIALS AND METHODS 


Through a midline neck incision, the bi- 
lateral recurrent laryngeal nerves were ex- 
posed and one of the nerves was sectioned 
under general anesthesia in five dogs. Be- 
fore the remobilization experiment, three 
preliminary probings were made to observe 
placement of electrode, electrical stimuli, 
and trigger pulse. 


Stimulation Electrode 


The stimulation electrode was inserted 
and fixed through the window that was 
made in the thyroid ala, so as to minimize 
its shift during respiration and swallowing. 
Through this approach, the electrode can 
easily be inserted into the thyroarytenoid 
and lateral cricoarytenoid muscles. Since a 
smooth glottal closure can only be effected 
by simultaneous stimulation of these two 
muscles, the site of the window was selected 
so as to make this possible. The window was 
positioned where the cricothyroid muscle is 
attached (Fig 1). 


Stimulation Method 


A monopolar or widely spaced bipolar 
electrode was used, because a regular bipo- 
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lar electrode elicited only lozalized weak 
muscle contraction. The wave shape of elec- 
tric stimulation used was monophasic, rect- 
angular, and of a frequency over 50 Hz, with 
a duration of 5 milliseconds, and a voltage 
of 3 to 5 V, which we founc optimal for 
muscle eontraction. 


Trigger Signal for Muscle 
Stimulation 


As a possible trigger signal for laryngeal 
pacing, the action potential of the cricothy- 
roid muscle was examined. It was found 
that the electrical discharge f-om the crico- 
thyroid muscle was below 208 uV on inspi- 
ration and about 1 mV on phonation. There- 
fore, signalis synchronized wth phonation 
were obtaimable by setting the trigger 
threshold between 200 «V amd 1 mV. The 


electrical stimulation signzls were dis- 
charged with a lag of 30 milliseconds due to 
the time required for integration of the 


trigger signals. Voice initiation lagged be- 
hind stimulation signals by bout 20 milli- 
seconds (Fig 2) 
Laryngeal Pacing During Phonation 
Following preliminary experiments 1, 2, 
and 3, adduction of the paralyzed vocal cord, 
in synchrony with the intact cord, was 
attempted using the above-mentioned data. 
Simultaneous recordings were made of the 
muscle action potential, trigger signal, 
voice produced, and movemeat of the vocal 
cords. The dynamic movemeat of the vocal 
cords was recorded on videozape for every 
Vo milliseeond, which was sabject to time 
sequential analysis (Fig 3). 


RESULTS 


The paralyzed vocal ecrd was suc- 
cessfully adducted in synchrony with 
the intact side by the laryngeal pacing 
in all animals. Slight asynchronism 
was noted between the two vocal cords. 
On glottal closure the paced cord 
lagged behind the intact one by 100 
milliseconds, while on glottal opening, 
it lagged by 200 milliseconds (Figs 4 
and 5). 

Figure 6 shows the vaice produced 
with the pacing system off and the 
voice with the pacing system on. It is 
obvious that the voice was much im- 
proved by the use of laryngeal pacing. 


COMMENT 


Although a number of research and 
clinical attempts were made to restore 
dynamic function of the paralyzed vo- 
cal cord using a neuroarastomosis or 
neuromuscular transplantation tech- 
nique, most of these procedures were 








Fig 1.—Arrow indicates a window opened in the thyroid ala, through which the stimulating elec- 
trode is inserted. 


Fig 2.—Top, The trigger signal synchronized only with phonation is obtained by setting a trigger 
level. Bottom, The electrical stimulation starts about 30 milliseconds behind the beginning of the 
electromyogram (EMG) because of the integration time. 
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found rather disappointing in poten- 
tial clinical applicability. Now seems 
to be the time to search for a new ap- 
proach to the problem. Successful re- 
mobilization of the paralyzed muscle 
by electronic stimulation of the pero- 
neal nerve was first reported by Liber- 
son et al* in 1961. This new technique 
was applied to the larynx by Zealear 
and Dedo,’ who stimulated the crico- 
thyroid muscle. 

A number of experiments that aim 
at remobilizing the posterior cri- 
coarytenoid muscle in bilateral recur- 
rent laryngeal nerve paralysis fol- 
lowed with generally promising re- 
sults. Experimentally Obert et al’ 
attempted a glottal opening movement 
by stimulating the posterior cri- 
coarytenoid muscle. To make the open- 
ing synchronized with inspiration, a 
trigger signal must be picked up from 
the phenomenon and somehow related 
with inspiratory movement. Those sig- 
nals used as the trigger include an 
electromyogram of the diaphragma,’ 
thoracic wall movement,’ temperature 
difference during the respiratory 
cycle,‘ and elongation of the trachea.’ 

Broniatowski et а]°* applied a nerve 
stimulation technique for vocal cord 
remobilization after neuromuscular 
transplantation. They further studied 
the possibilities of closing the glottis 
by laryngeal pacing, using the me- 
chanical signals of hypopharyngeal 
wall movement on swallowing. 

This research aims at dynamic 
treatment of hoarseness or misswal- 
lowing in unilateral vocal cord paraly- 
sis by means of laryngeal pacing, or 
adduction of the vocal cord on phona- 
tion. Action potentials of the con- 
tralateral intact intrinsic laryngeal 
muscles could be used as a signal to 
trigger the electronic stimuli to the 
paralyzed muscles. However, insertion 
of a needle into the intact muscles 
should possibly be avoided. Because 
the glottal function is a rather simple 
on-and-off movement and the crico- 
thyroid muscle is relatively easy to ac- 
cess, this muscle was selected as the 
trigger source in this study. While ex- 
amining the level of the action poten- 
tials fired during respiration and pho- 
nation, we found the threshold that 
discriminates respiration from phona- 
tion, with a fairly great safety margin, 
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Fig 3.—A block diagram of the pacing system. EMG indicates electromyogram. 


to be between 200 nV and 1 mV. The 
problem is that the stimulated vocal 
cord lags slightly behind the intact one 
by 100 milliseconds on glottal closing. 
This time lag can be shortened by set- 
ting the threshold at a different value, 
which would, however, result in higher 
chances of confusion in identifying in- 
spiration or phonation. On glottal clos- 
ing, the lag on the stimulated side was 
even longer, 200 milliseconds, which 
was attributed to the passive mechan- 
ical characteristics of recoil of the vo- 
cal cord. This long lag between the two 
cords at the end of phonation would 
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not be so great as to hinder clinical ap- 
plieation of this trigger system, be- 
cause accurate synchronization is not 
necessary for respiration. 

А long-term experiment is required 
for the technique to be established as 
a useful clinical means to treat unilat- 
eral vocal cord paralysis. Sato* re- 
ported that the muscle, once denervat- 
ed, gradually falls into notable atro- 
phy, possibly to the extent of about 
40% weight loss within 1 month. Such 
a degenerative process aftersectioning 
the nerve may occur within 1 month. 
Such a degenerative process after 
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єї Fig 4. — The closing phase of glottic movement synchronized with phonation. 


Fig 5.— The opening phase of glottic movement after phonation. 
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Fig 6.— Sound spectrogram and voice signal. The hoarseness in the inactive pacing system is im- 
proved in the active pacing system. 


nerve section may be associated with 
the fact that, as a postdenervation 
time elapses, an increasing intensity of 
electronic stimulation is required for 
eliciting muscle contraction. It may 
reach a plateau in a few weeks, eg, 
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about 30 V for maximal contraction of 
the intrinsic laryngeal muscle.^ The 
stimulation intensity required would 
be lower for less neuromuscular dam- 
age. It seems likely that, unless the 
stimulation intensity is gradually in- 
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creased with time, the glottal closure 
would soon cease to be induced, though 
this hypothesis has to be corroborated 
by long-term experimentation. On the 
other hand, Lømo and Rosenthal," 
Westgaard," and Pachter et al? re- 
ported that continual electronic stim- 
ulation could prevent muscle atrophy. 
These articles, which would be closely 
related to the potential feasibility of 
the laryngeal pacing technique, must 
also be reviewed from the new view- 
point. A biocompatible and long- 
term stable electrode must be devel- 
oped. 

Miniaturization of the apparatus to 
be implanted for the stimulation sys- 
tem and the possible problems that 
may be caused by long-term implanta- 
tion are subject to later, detailed dis- 
cussion. This study, however, posi- 
tively suggests the feasibility of elec- 
trical stimulation as a method of 
treatment for unilateral recurrent la- 
ryngeal nerve palsy. Furthermore, af- 
ter hemitotal or quasi-total laryngec- 
tomy with some muscles left intact, an 
artificial valvelike device as a substi- 
tute for the glottis may be controlled 
by the signals from the muscle, as sug- 
gested in this study. 
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Clinical Notes 


Temporal Bone Pathology of 
Adult-Type Osteopetrosis 


Christopher Mark Milroy, MIB, ChB, Leslie Michaels, MD, FRCPath, FRCPC 


* We present the pathologic features in 
the tempora! bones of a 62-year-old 
woman with the adult benign form of os- 
teopetrosis. Most of the bony tissue was 
expanded by dense lamellar bone, with, in 
some places, the presence»of residual cal- 
cified cartilage. In the otic capsule, globuli 
interossei were greatly increased in num- 
ber. The ossicles were enlarged with fixa- 
tion of the stapes. Narrowing of mastoid 
air cells, the internal auditory meati, and 
eustachian tubes was present, the latter 
associated with chronic otitis media. The 
bone deposition in the ossicles contrib- 
uted to the conductive hearing loss, which 
was a prominent feature їл this patient's 
otologic findings. The narrowing of the in- 
ternal auditory meati may similarly have 
contributed to a degree of sensorineural 
hearing loss. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:79-84) 


(nee occurs in two main 


forms, a severe recessive form 
affecting infants and children and a 
benign form, usually auzosomal domi- 
nant, affecting adolescerts and adults. 
Both forms of the diseas2 have otoneu- 
rologic manifestations, deing a prom- 
inent feature of the benizn form of the 
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disease.' The temporal bone pathology 
of the severe childhood form has been 
previously documented.^: As far as we 
are aware, no temporal bone pathology 
of the adult type has been reported. We 
present here the findings of a study of 
the temporal bones of a 62-year-old 
woman who had the adult type of 
osteopetrosis. 


REPORT OF A CASE 


А 62-year-old woman first presented at 
the age of 13 years when she fractured her 
left femur in a simple fall. She subsequently 
fractured each femur twice on two separate 
occasions. She developed recurrent osteo- 
myelitis of the mandible following a tooth 
extraction at the age of 19 years. At 20 years 
of age she had a trigeminal nerve block for 
neuralgia. She had numerous further frac- 
tures of upper limb bones, ribs, and pelvis. 
She developed osteoarthritis of the left hip 
at age 46 years. 

She had a history of a left mastoidectomy 
at 3 years of age, presumably for otitis me- 
dia, although the exact reason is uncertain 
as records of the operation no longer exist. 
An audiogram performed when the patient 
was 52 years old showed a conductive deaf- 
ness with an air-bone gap of 20 dB in the 
lower frequencies on the right side and a 
severe conductive deafness on the left side 
due to the previous operation (Fig 1). In the 
last few years she was noted to have more 
severe hearing loss, and was able to hear 
loud speech only. No other members of her 
family had osteopetrosis. 

On her last admission she had severe 
anemia with a hemoglobin level of 41 g/L, 
due to replacement of bone marrow by os- 
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teopetrotic bone. She developed chronic re- 
nal failure, due to chronic pyelonephritis 
and cardiac failure, secondary to her ane- 
mia and died. At necropsy her bones were 
found to be densely sclerotic. The skull was 
greatly thickened, the bone being difficult to 
cut. The vertebral bone was markedly scle- 
rotic with only small foci of bone marrow. 
There was mild left ventricular hypertro- 
phy with occlusive coronary artery athero- 
ma. The lungs were edematous and the kid- 
neys showed the changes of chronic pyelo- 
nephritis. 


PATHOLOGIC FINDINGS 
Temporal Bone Pathology 


Both temporal bones were removed 
as а wedge, as detailed by Michaels.‘ 
Following fixation in 49» formalde- 
hyde solution, the bones were sliced at 
3 mm using the microslicing technique 
of Michaels et al’ and the slices were 
examined roentgenographically. The 
sections were then decalcified using 
1076 formic acid. It was noticed that 
decalcification of the slices took 10 
days, twice as long as normal. The bone 
from the right side was then embedded 
in paraffin wax and the left temporal 
bone was embedded in celloidin. Sec- 
tions were then cut and stained with 
hematoxylin-eosin. 


Right Temporal Bone 


Gross — Examination.— Macroscopic 
and roentgenographic examination 
showed dense bone throughout with 
obliteration of the mastoid air cells 
(Fig 2). The ossicles were abnormally 


Osteopetrosis—Milroy & Michaels 79 





A 











XE 


Spal a A ea RE 





Hearing Level, dB 


125 250 500 1000 2000 4000 8000 


Frequency, Hz 


Fig 1.—Audiogram performed when the patient was 52 years old shows conductive hearing loss. 
Solid lines indicate bone conduction right ear; broken lines, bone conduction left ear; circles, air 
conduction right ear; and exes, air conduction left ear. 





Fig 2.—Microslice of right temporal bone. The whole temporal bone is composed of dense bone. 
The mastoid air cells are obliterated. C indicates cochlea; E, eustachian tube; |, incus; IAM, inter- 
nal auditory meatus; IC, internal carotid artery; m, malleus; P, posterior semicircular canal; and 
V, vestibule. 
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thickened and distorted, particularly 
the stapes. Degenerative changes of 
the interossicular joints were visible. 
The annulus fibrosis appeared normal. 
The internal auditory meatus was nar- 
rowed, measuring 4 mm in diameter. 
The eustachian tube appeared nar- 
rowed (Fig 3). 

Microscopic Examination.—The mid- 
dle ear cavity was reduced in size. The 
middle ear mucosa showed gland for- 
mation. A serous effusion containing 
chronic inflammatory cells was 
present, which extended into the re- 
maining mastoid air cells. Fibrous ad- 
hesions extended between the ossicles 
and the walls of the middle ear. 

The ossicular chain was abnormal 
(Fig 4). All the ossicles were composed 
of dense sclerotic lamellar bone infil- 
trated by and surrounded by groups of 
calcified cartilaginous cells undergo- 
ing ossification. There was fibrosis of 
the mucoperiosteum. The stapes was 
grossly abnormal with partial fusion 
of the crura at its neck. The thickened 
posterior crus was apposed to the fal- 
lopian canal. The anterior crus was 
ankylosed to the promontory (Fig 4). 
Calcified cartilage was prominent in 
the stapes (Fig 5). The incudomalleal 
and incudostapedal joints showed de- 
generative cartilage and fibrosis. The 
fallopian canal was surrounded by os- 
teopetrotic bone, although a dehis- 
cence was present anteriorly (Fig 4). 
The facial nerve itself did not appear 
compressed. There was a partial pro- 
lapse of the nerve above the level of the 
posterior crus. The tensor tympani 
muscle was compressed by osteo- 
petrotic bone in its bony canal. 

The whole temporal bone was re- 
placed by dense lamellar bone ar- 
ranged in an irregular pattern (Fig 6) 
that was clearly demonstrated by 
examination under polarized light 
(Fig 7). 

The otic capsule was expanded with 
all three layers thickened. In the en- 
dochondral layer the globuli interossei 
were greatly increased and these cells 
had almost completely undergone os- 
sification (Fig 8). 

The cochlea appeared normal except 
for reduced spiral ganglion cells, the 
numbers of which were, however, com- 
patible with the age of the patient. The 
hair cell structure could not be as- 
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sessed due to postmortem autolysis. 
The vestibular structures were nor- 
mal. The internal auditory meatus was 
narrowed, measuring 4 mm in maxi- 
mum diameter. 


Left Temporal Bone 


The bone changes present were sim- 
ilar to those on the right side. There 
was a mastoid cavity that was lined by 
squamous epithelium. A focus of 
chronic osteomyelitis was present in 
the cavity wall, and changes of chronic 
otitis media with gland formation 
were present. The incus and malleus 
had been removed at the mastoidec- 
tomy operation. The footplate of the 
stapes and the anterior erus were still 
present and showed similar changes to 
those in the right temporal bone. The 
internal auditory meatus was also nar- 
rowed, being 3.5 mm in maximum 
diameter. 





Fig 3.—Roentgenogram of microslice in Fig 2 showing the roentgenographic appearance of the 
dense bone. The ossicles are abnormally thickened. The stapes is displaced. C indicates cochlea; 
E, eustachian tube; F, fallopian canal; |, incus; IAM, internal auditory meatus; IC, internal carotid 
artery; L, lateral semicircular canal; M, malleus; P, posterior circular canal; S, stapes; V, vestibule; 
VA, vestibular aqueduct; and arrows, annulus fibrosis. 


Fig 4.— Section showing the abnormal ossicular chain. The stapes is 


displaced and highly abnormal with fusion of the crura. F indicates fa- Fig 5.—High-power view of the neck of the stapes. Calcified cartilage 
cial nerve; | incus; M, malleus; S, stapes; and V, vestibule (hematoxy- is prominent. A serous effusion containing chronic inflammatory cells is 
lin-eosin, X12). 





present adjacent to the mucoperiosteum (hematoxylin-eosin, X 100). 
y ий 
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Fig 6.—Section of petrous temporal bone showing disordered dense lamellar bone (hematoxylin- 
eosin, X 100). 





Fig 7.—Section of petrous temporal bone showin 


polarized light (hematoxylin-eosin, X25). 


COMMENT 

Osteopetrosis is a systemic bone dis- 
ease first recognized in 1904 by Albers- 
Schénberg.* Two forms of the disease 
occur, a severe form occurring in chil- 
dren and a more benign form affecting 
mainly adults. The childhood form has 
an autosomal recessive inheritance. 
The adult form is usually autosomal 
dominant, but it is also sometimes au- 
tosomal recessive. Sporadic cases may 





g abnormal dense lamellar bone viewed under 


also occur. Mildly affected parents can 
have severely affected children and 
mildly affected children can have se- 
verely affected parents. Therefore, be- 
nign osteopetrosis appears to be a het- 
erogeneous condition. ?!? 
Pathologically both forms of the 
disease are characterized by the for- 
mation of abnormally dense bone. 
Bone is formed in two ways; by en- 
dochondral ossification and by in- 
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tramembranous ossification. In en- 
dochondral ossification that takes 
place in long bones a cartilage model 
grows first. The cartilage cells then 
swell while the intercellular substance 
of the cartilage becomes basophilic 
and calcifies. The swollen chondrocytes 
are removed by macrophages and wo- 
ven bone is laid down in the lacunae 
that are opened up. Calcified cartilage 
becomes interwoven with the newly 
formed bone and is eventually re- 
moved. This does not occur in the otic 
capsule where calcified cartilage re- 
mains throughout life. The second 
form of ossification is intramembra- 
nous ossification where there is bone 
formation without a preceding carti- 
laginous substrate. This form of ossi- 
fication occurs in flat bones, such as the 
ribs and the mandible. In both forms of 
ossification the woven bone initially 
formed is replaced by lamellar Бопе." 

In osteopetrosis there is a failure of 
resorption of calcified cartilage formed 
during endochondral ossification. His- 
tologic examination of the metaphysis 
and diaphysis of long bones shows 
persistent calcified cartilage sur- 
rounded by woven and lamellar bone 
with displacement of bone marrow. 
The bone formed is abnormally dense 
and its appearance has given rise to 
the other name for this condition, 
marble bone disease, From studies of 
animal models and human tissue the 
underlying defect in osteopetrosis ap- 
pears to be a failure of osteoclast 
function.'^* The major feature of the 
severe childhood form of the disease is 
thereplacement of bone marrow by the 
abnormal bone with resulting anemia 
and susceptibility to infection due to 
the neutropenia. Death occurs before 
adulthood, but successful treatment by 
bone marrow transplantation has been 
achieved. 

Johnson and coworkers? reviewed 
the features of autosomal dominant 
osteopetrosis. Forty percent of cases 
were asymptomatic, being diagnosed 
radiologically. A similar percentage of 
patients had suffered fractures. Ten 
percent of cases had mandibular os- 
teomyelitis. They did not detail any 
hearing disorders, but found eranial 
nerve palsies in 1076 to 2095 of cases 
involving the second, third, and sev- 
enth cranial nerves. They also re- 
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viewed the symptoms of 50 reported 
cases of severe autosomal recessive 
osteopetrosis. Seventy-eight percent 
of cases had optic atrophy, 28% suf- 
fered fractures, 18% had osteomyeli- 
tis, 10% had facial palsy, and 22% had 
hearing loss. 

Milgram and Jasty? described be- 
nign and severe forms of osteopetrosis 
in 21 patients. Histologic findings were 
available for 14 patients; the other di- 
agnoses were based on radiologic evi- 
dence. Hight of these patients were 
adults. Three patients in their series, 
two of whom were adults, had osteo- 
myelitis of the mandible. Nine patients 
had sustained fractures. Delayed frac- 
ture healing was a common feature of 
these fractures. Early osteoarthritis 
was also noted. There was evidence of 
variable osteoclastic aetivity some- 
times with bone resorption. This pro- 
duced a banded appearance on roent- 
genograms due to the varying density 
of bone. In one elder patient there was 
dense, sclerotic bone wich little calci- 
fied cartilage, indicating shat modeling 
had occurred. They did not indicate 
whether any of their patients had any 
otoneurologic symptoms. 

Hamersma? described the clinical 
features of osteopetrotie involvement 
of the temporal bone in five patients. 


m amm "ЕЕН SS Cree ee us 


E XJ] 
Fig 8.— Section of the otic саозше showing thickening of all three layers with a great increase 
in globuli interossei. E indicates endosteal layer; G, globuli interossei; and P, periosteal layer (he- 
matoxylin-eosin, X 100). 


Two patients had a conductive hearing 
loss and two patients had a mixed con- 
ductive and sensorineural hearing 
loss. Four patients had a facial nerve 
palsy. One patient had signs of optic 
nerve entrapment. 

In a recent article, Bollerslev and 
colleagues? described the radiologic 
patterns of the adult form of the dis- 
ease based on roentgenograms of the 
skull. They found two distinct patterns 
of involvement that they have termed 
type I and type II. Type I is character- 
ized by pronounced osteosclerosis of 
the skull and increased thickness of 
the cranial vault. Type II is character- 
ized by osteosclerosis of the base of the 
skull. These roentgenographie pat- 
terns were associated with different 
clinical presentations. Trigeminal 
nerve involvement was found only in 
type I. Acoustic nerve involvement was 
seen much more frequently in type I. 
External auditory meatus narrowing 
was occasionally present in type I. 
Conductive hearing loss was seen most 
often in type I. Facial nerve involve- 
ment was seen in both types, but was 
found in all type II patients.” 

As far as we know the pathologic 
findings of the temporal bone in a case 
of osteopetrosis in an adult have not 
been reported. Our patient had fea- 
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tures that corresponded to the type I 
pattern as described by Bollerslev et 
al? There was clinical evidence of 
trigeminal nerve involvement, conduc- 
tive hearing loss, and narrowing of the 
internal auditory meati. There was no 
evidence of facial nerve palsy in our 
patient, which is in accordance with 
the type I pattern of Bollerslev et al.” 

The changes described in our case 
have some similarities with the previ- 
ously recorded childhood cases.^* Os- 
sicular chain involvement was de- 
scribed by Myers and Stool’ and 
Hawke et al.‘ The stapes in those cases 
was abnormal with a fetal ring shape. 
The stapes structure was normal in the 
case of Suga and Lindsay,’ but was 
displaced so that the posterior crus 
was indented into the facial nerve. 
Ankylosis of the stapes footplate was 
not seen in any of the cases, although 
it has been observed surgically.” Bony 
exostoses were reported by Suga and 
Lindsay,’ and excessive bone forma- 
tion was also a feature of the surgical 
case reported by Jones and Mulcahy,” 
with narrowing of the external audi- 
tory meatus and overgrowth of the 
middle ear walls that involved the in- 
cus. This form of bony overgrowth was 
not a feature in our case. 

Conductive hearing loss is the most 
frequent cause of hearing loss in both 
forms of osteopetrosis and has been 
attributed to disordered bone forma- 
tion and remodeling, with loss of pneu- 
matization of the mastoid antrum, in- 
volvement of the ossicular chain, and 
recurrent otitis media.*?!?? The au- 
diogram performed on our patient 
when she was 52 years old showed a 
conductive deafness. The changes 
found in the middle ear at postmortem, 
including ossicular chain involvement, 
narrowing of the eustachian tube with 
chronic serous otitis, and loss of pneu- 
matization of the mastoid air cells, 
provide pathologic evidence for the 
conductive hearing loss. 

The reports of appearances of the 
otic capsule have been variable. 
Altmann? and Suga and Lindsay* re- 
ported that the most striking changes 
were in the periosteal layer. Hawke et 
al’ reported a grossly normal endoch- 
ondral layer with a slightly thickened 
periosteal layer. In the case of Myers 
and Stool,’ the endochondral layer was 
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expanded with increased globuli in- 
terossei that stained an abnormal 
blue. A normal endosteal layer was re- 
ported in all cases. In our case the en- 
dosteal layer was slightly thickened. 
The endochondral layer was expanded 
due to increased globuli interossei that 
had largely undergone ossification. 
Similar abnormal ossification of the 
globuli interossei was also reported by 
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Hawke et al.* The periosteal layer was 
composed of dense sclerotic bone. In 
the mastoid antrum and the petrous 
temporal bone, the bone was abnor- 
mally dense and lamellar with occa- 
sional calcified cartilage. The changes 
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bone and less calcified cartilage than in 
the other cases. This is probably due to 
the more advanced age of the patient. 
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Milgram et al" showed similar 
changes in other bones and suggested 
these changes indicated that bone re- 
modeling had taken place. 
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Microvascular Free Flap in 


Hereditary Hemorrhagic Telangiectasia 


G. Patrick Bridger, FRCS, FRACS, DLO, Michael Baldwin, FRACS 


€ A69-year-old male patient with hered- 
itary hemorrhagic telangiectasia pre- 
sented with severe epistaxis requiring re- 
peated transfusions. Both nasal passages 
were densely populated with these vascu- 
lar malformations that involved the entire 
nasal mucosa. А total rhinotomy was per- 
formed and all the nasal mucosa and tur- 
binates were excised. Both nasal pas- 
sages were compietely resurfaced with a 
free radial forearm skin flap. The vascular 
pedicle was delivered from the nasal pas- 
sage via the maxillary antrum to anasto- 
mose with the facial vessels in the cheek. 
Following surgery the patient had no fur- 
ther significant epistaxis. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:85-87) 


R ecurring episodes of severe 
epistaxis can be alarming for the 
patient and demanding for the doctor. 
When the epistaxis is due to hereditary 
telangiectasia, the management diffi- 
culties are compounded. 

Hereditary hemorrhagic telangi- 
ectasia or Rendu-Osler-Weber disease 
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is a simple autosomal dominant trait 
that is manifested clinically by multi- 
ple telangiectases and a tendency to 
bleed. The essential lesion is an abnor- 
mal, subepidermal, thin-walled arteri- 
ovenous fistula composed of a single 
layer of endothelial cells. The vessels 
are extremely fragile and bleed pro- 
fusely. They occur in the skin and the 
mucous membranes, especially of the 
nose and bowel, although other organs 
can be involved. 

The clinical presentation is that of a 
patient with frequent and sometimes 
exsanguinating bouts of epistaxis re- 
quiring repeated admissions to the 
hospital for blood transfusions. The 
condition worsens with age. Submu- 
cosal telangiectases are seen through- 
out the nasal mucosa, especially in the 
anterior nares, and it is these vessels 
that are easily traumatized and cause 
most bleeding. The trauma can be mi- 
nor, such as the simple drying effect of 
the inspiratory air or the normal ac- 
tion of nose blowing. 

Eventually a significant number of 
these sufferers will undergo surgery. 
The most successful definitive opera- 
tive procedure is the dermoplasty de- 
scribed by Saunders.’ The pathologic 
mucosa is removed from the septum 
and turbinates and replaced by a split 
skin graft. The mucosa is removed 


with a curet without injuring the un- 
derlying perichondrium onto which 
the skin graft is applied and held in 
place with a finger tamponade. 

The concept of replacing the abnor- 
mal mucosal lining with split skin has 
proven valuable in alleviating bouts of 
epistaxis in most patients. Dermo- 
plasty is not, however, guaranteed to 
stop all symptoms. For instance, in 
Ulso and coworkers” series some pa- 
tients reported little difference after 
surgery and two patients who pre- 
sented preoperatively with a septal 
perforation still had the defect on 
postoperative follow-up. Furthermore, 
the operation clearly incompletely ex- 
cises all of the pathologic mucosa and 
controls mainly those vessels in the 
anterior nares. There are some pa- 
tients for whom the classic dermo- 
plasty may prove unsuitable. 


REPORT OF A CASE 


At The Prince of Wales Hospital, Sydney, 
Australia, a man aged 69 years presented 
with fulminating episodes of epistaxis in- 
creasing in severity for a number of years. 
Asa result he suffered chronic anemia that 
had led to cardiac failure secondary to his 
high cardiac output. He had been hospital- 
ized on more than 40 occasions because of 
bleeding of the nose and now required 
almost weekly blood transfusions. 

His facial skin and oral cavity were 
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densely populated with telangiectases (Fig 
1). Both nasal passages were consumed by 
these angiomatous lesions with practically 
no intervening normal nasal mucosa. The 
nasal turbinates were hyperplastic due to 
vascular malformations. The sites of his 
nose bleeding varied, but the bleeding often 
could be seen coming from the turbinate 
vessels, many of which bled simulta- 
neously. 

He was considered unsuitable for routine 
dermoplasty and a more extensive replace- 
ment of all nasal lining was undertaken. As 
an alternative to split skin a free vascular- 
ized forearm skin flap was used to replace 
and reline both nasal passages. 


Operation 


A routine total rhinotomy as described by 
Bordley and Longmire’ was performed. 
This is a transfacial operation in which the 
entire nose is mobilized and swung to the 
contralateral side; the soft tissues of the 
nasofacial angle are used as a hinge. The 
skin incision lies in the nasofacial crease on 
one side and extends from the inner canthus 
around the alar margin into the philtrum. 
The bony nasal complex is mobilized and an 
L-shaped strut of dorsal and caudal septal 
cartilage is included in the rhinotomy flap. 

Commencing in the subperiosteal plane, 
the entire soft-tissue contents of the nasal 
passages were excised. Complete resection 
of all turbinates was undertaken. On each 
side the nasolacrimal duct orifice was iden- 
tified and mobilized. The entire cartilagi- 
nous and bony septum was removed leaving 
only the dorsal and caudal struts that were 
incorporated in the rhinotomy flap. After 
the excision there remained only the ex- 
posed bone of the floor and right and left 
lateral walls of both nasal passages. 


Reconstruction 


A free radial forearm flap was used in the 
reconstruction. This is a fasciocutaneous 
flap based on the radial artery and drained 
by venae comitantes that accompany the 
artery and subcutaneous forearm veins. 
Midvolar forearm skin was selected because 
of the relative absence of hair and the good 
skin quality. A gauze template of the nasal 
defect was fashioned and an appropriate 
amount of forearm skin was dissected with 
a long vascular pedicle. 

The forearm flap was then transferred to 
the nasal passage (Fig 2). On one side the 
medial and anterolateral walls of the max- 
illary sinus were partially removed to en- 
able the vascular pedicle to be tunneled via 
the maxillary sinus to anastomose with the 
facial vessels in the cheek at the lower 
mandibular margin. The facial artery and 
vein were exposed through a separate inci- 





Fig 1.—Patient 3 months after surgery. 


sion, which permitted direct end-to-end 
anastomoses with the vascular pedicle (Fig 
3). 

After'the anastomoses the forearm flap 
was positioned around the nasal passage, 
relining the floor and both lateral walls. 
Only the cribriform area was undisturbed, 
The flap was anchored in the superior eth- 
moid regions with absorbable sutures. On 
each side the orifice of the nasolacrimal 
duct was exposed and then dovetailed into 
the flap and temporarily maintained with a 
Silastic stent. The rhinotomy flap was 
closed with wire sutures in the usual man- 
ner and the intranasal skin flap was sup- 
ported with petroleum jelly packing im- 
pregnated with antibiotic ointment. The 
forearm donor site was covered with split 
skin. The postoperative cosmetic result was 
excellent (Fig 1). All of the intranasal free 
skin flap survived. Following surgery the 
patient’s health improved. His anemia was 
arrested, but the cardiac failure persisted. 
He suffered several minor bleeding episodes 
from the nose, which came from vessels left 
in the rhinotomy flap that were not covered 
by the free skin flap. The carbon dioxide co- 
herent laser was used to contro! the bleed- 
ing. He breathed comfortably through the 
nose, but he needed daily nasal douches to 
clear crusts. He felt secure and confident 
and was able to travel without the constant 
apprehension of sudden torrential bleeds. 
He required no further transfusions but his 
heart condition worsened and he died 18 
months after surgery. 
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COMMENT 


Fortunately, the majority of pa- 
tients with hereditary hemorrhagic 
telangiectasia can be controlled by a 
less extensive operation. Dermoplasty 
can be expected to afford long-term 
relief in 75% of patients. The advent of 
better laser photocoagulation technol- 
ogy is encouraging. The neodymium 
(Nd):YAG laser, because of its deeper 
coagulating effects and its ability to 
stop hemorrhage, has been used to 
control surgical failures; and photoco- 
agulation preserves the overlying mu- 
cosa and causes minimum scarring. 
Eventually with better laser beams 
and more sophisticated fiberoptic de- 
livery, lasers may replace surgery as 
the main therapeutic modality for this 
condition. 

In our patient the nasal lining was a 
mass of arteriovenous malformations. 
His bleeding was profuse and at times 
was only controlled by anterior and 
posterior nasal packing. The solution 
of bringing uninvolved full-thickness 
skin from the forearm with its own 
long vascular pedicle seemed a reliable 
and viable alternative. 

The radial forearm flap is an accept- 
able and versatile method for intraoral 
reconstruction. The flap offers thin, 
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Fig 2.—Total rhinotomy exposure with free radial forearm flap. 


pliable, and predominantly hairless 
skin. At The Prince of Wales Hospital, 
the microvascular free fap technique 
has been employed since 1980 and more 
than 400 different flaps have been used. 
The failure rate is now Jess than 2%. 
We have used the forearm flap previ- 
ously to reconstruct the oral cavity and 
also the postnasal space following rad- 
ical surgery for persistert cancer after 
radiotherapy. The use of zhis flap in the 
nose is another demonstration of its 
versatility. Soutar et al’ have de- 
scribed the flap in great technical de- 
tail. Although it means sacrificing the 
radial artery, this is usually uncom- 
plicated and, where indicated, the ar- 
tery ean be replaced with a vein graft. 

The use of the radial forearm skin 
flap in the nose is not offered as an al- 
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Fig 3.—Pedicle of radial forearm flap is delivered from the nasal pas- 


sage via the maxillary sinus to anastomose with facial vessels through 
a mandibular marginal incision. 


ternative to dermoplasty or other sur- 
gical modalities. In selective cases we 
have employed uninvolved nasolabial 
skin and rotated this into the nose and 
onto the septum. There are patients, 
however, in whom the dermoplasty is 
not successful or who are unsuitable 
for this surgery, and under these cir- 
cumstances the radial forearm flap 
should be considered. 

In the dermoplasty operation the 
plane of excision should be superficial 
to the underlying perichondrium and 
periosteum. When the telangiectases 
are widespread this operation is more 
difficult because of access and bleeding 
and the split skin graft take is often 
incomplete. In the free flap operation 
the mucosal excision is subperichon- 
drial and subperiosteal. The bleeding 


is less and the free flap is not jeopar- 
dized by the bony and cartilaginous 
bed. Provided the vascular anasto- 
moses work, then the flap take should 
be complete. 
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Salmonella Neck Abscess 


Alain H. Shikani, MD; Lama T. Shikani, MD; P. B. Briscoe, MD 


e Salmonella species represent uncom- 
mon causative agents in focal infections of 
the head and neck. The case of a 24-year- 
old diabetic man with a neck abscess 
caused by Salmonella enteritidis is pre- 
sented, and the relevant literature is re- 
viewed. Salmonella should be included in 
the differential diagnosis of head and neck 
abscesses. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:88-91) 


almonella infections of the head 
and neck are rare, and focal Sal- 
monella abscesses are even more un- 
common. The clinical manifestations 
of salmonellosis in general are subdi- 
vided into four main groups: (1) gas- 
troenteritis (occurs in 68% of cases); 
(2) typhoidal or enteric (9% of cases); 
(3) asymptomatic carrier (15.5% of 
cases); and (4) focal (75% of cases).' 
Focal infections are often connected 
with the gastrointestinal tract, pre- 
senting as liver, gallbladder, perirec- 
tal, perineal, subphrenic, or appen- 
diceal abscesses. However, unrelated 
parts of the body have been reported to 
be involved, such as the brain, heart, 
lungs, joints, and head and neck.”* To 
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the best of our knowledge there are 
only 13 cases of Salmonella head and 
neck infections reported in the world 
literature; 9 of them are focal neck 
abscesses."'* We present the 10th case 
and review the clinical features of this 
disease. 
REPORT OF A CASE 


The patient was a 24-year-old black man, 
with insulin-dependent diabetes mellitus 
since age 11 years, controlled with 20 U of 
insulin suspension, isophane (NPH insu- 
lin). He presented to North Charles General 
Hospital in Baltimore (Md) because of a 
right-sided posterior neck mass and fever. 
The mass was first noticed 4 days prior to 
admission and became progressively larger 
and more tender. He had recorded a tem- 
perature of up to 40*C and several episodes 
of chills. He denied any history of previous 
lymphadenopathy, diarrhea, vomiting, ab- 
dominal pain, or toothache. He also denied 
any history of neck injury or soft-tissue in- 
fection, any drinking of raw milk, any con- 
tact with tuberculous patients, or any ho- 
mosexual activity. Results of a physical ex- 
amination on admission revealed a 
temperature of 39.5°C, a pulse rate of 104 
beats per minute, and a blood pressure of 
190/100 mm Hg. The neck examination 
showed а 12 X 10-em, exquisitely tender, 
nonfluctuant swelling in the right retroau- 
ricular area, extending to the mastoid su- 
periorly and the angle of the mandible an- 
teriorly. There was no evidence of other 
lymphadenopathy, and the skin overlying 
the swelling was intact. Trismus was 
present, with pain on motion of the mandi- 
ble. The rest of the physical examination 
disclosed no abnormalities. 

A tuberculin test was performed, which 
proved to be negative (purified protein 
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derivative, intermediate strength). On ad- 
mission, results of laboratory studies dis- 
closed the following values: white blood 
cell count, 12X10?/L, with 0.62 seg- 
mented neutrophils, 0.4 band neutrophils, 
and 0.15 monocytes; hematocrit, 0.36; he- 
moglobin, 120 g/L; blood glucose, 14.5 
mmol/L; serum urea nitrogen, 6.4 mmol/ 
L; creatinine, 141 umol/L; and electrolyte 
levels, normal. Urinalysis revealed a spe- 
cific gravity of 1.028, a pH of 5.0, glucose, 
4+, and negative ketones. Chest roentgen- 
ogram was normal. X-ray films of the 
neck revealed diffuse swelling of the soft 
tissues of the right side of the neck. Com- 
puted tomography revealed a poorly de- 
fined nonhomogeneous mass posterior to 
the right angle of the mandible and me- 
dial to the sternocleidomastoid muscle, 
compatible with an early abscess or a tu- 
mor with central necrosis (Fig 1). Penicil- 
lin G, 1.2 million U every 4 hours was 
administered intravenously; on the sec- 
ond hospital day he underwent incision 
and drainage of a neck abscess. Operative 
findings were a dense cellulitis of the 
right upper sternocleidomastoid muscle 
and surrounding fascia, with a poorly lo- 
calized, early coalescence of the upper 
deep cervical lymph node and carotid 
sheath. Approximately 5 mL of odorless 
yellow pus was obtained and cultured. Post- 
operative recovery was uneventful. Post- 
operative computed axial tomographic 
scan revealed resolution of the abscess 
(Fig 2). Wound cultures were positive af- 
ter 24 hours for Salmonella enteritidis. No 
other organisms were recovered. The final 
identification of the cultured organism 
was subtype enteritidis, as confirmed by 
the Maryland State Health Department, 
Baltimore. Culture and stain for mycobac- 
teria were negative. Blood and stool cul- 
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tures were negative for Salmonella or any 
other organism. An ultrasound study of 
the gallbladder was normal. 

The organism was sensitive to chloram- 
рһепісо! and sulfamethoxazole and tri- 
methoprim, and therapy with these agents 
was begun. Repeated wound culture 2 days 
later again yielded S enteritidis, Labora- 
tory values revealed that the hematocrit 
level fell to 0.23 and the hemoglobin level 
fell to 99 g/L, although there had been 
minimal intraoperative blooc loss. Results 
of laboratory studies showec that the pa- 
tient’s serum urea nitrogen level rose to 14.5 
mmol/L and the creatinine level rose to 309 
umol/L. A blood film inspection was com- 
patible with glucose-6-phospaate dehydro- 
genase deficiency, and the g'ucose-6-phos- 
phate dehydrogenase leve was 33 U 
(normal, 130 to 240 U). Resu ts of Coombs' 
test and hemoglobin electroohoresis, hap- 
toglobin, serum complement, antistreptol- 
ysin-O titer, fibrinogen split products, and 
myoglobin tests were all normal. No defi- 
nite cause for the uremia could be identi- 
fied; postulated causes included sensitivity 
to the antibiotics, to enflurane anesthesia, 
or to computed axial tomographie scan 





Fig 1.—Computed axial tomographic scan 
showing a right neck abscess (arrow). 


contrast dye. Sulfamethoxazole and tri- 
methoprim therapy was discontinued and 
the patient was started on a chlorampheni- 
col regimen, 750 mg orally every 6 hours, 


Fig 2.— Computed axial tomographic scan af- 
ter incision and drainage and insertion of Pen- 
rose drains (arrow indicates location of previ- 
ous abscess). 


with subsequent rapid improvement in the 
clinical condition and laboratory values. He 
was discharged 1 week after surgery; 2 
weeks later his neck wound was completely 


Clinical Features of 10 Patients With Sa/monella Neck Abscess 


Predisposing 
Condition 
Osteomyelitis 
of adjacent 
spine 


Age, y 
/Sex 


70/M 


Source, y 


Dingley, '* 
1937 





Size and 
Location 


Symptoms 
and Signs 


Species of 
Salmonella 


Treatment 


Outcome / 
Follow-up 


Surgical 
Antibiotic 








Salmonella 
paratyphi 


Bilateral, middle 
aspect of 
neck 


Fever, neck 
swelling, 
dysphagia, 
dyspnea, 
6 wk 





Saphra and 
Wassermann, '* 
1954 


Pharynx 


Incision and 


None Cure/ 15 mo 


drainage 








1954 


Tonsil 





Adenocarcinoma 
(primary 
unknown) 


Black et al," 
1960 


Salmonella 
enteritidis 


Fever, neck 
swelling, 
septicemia 





Carcinoma of 
esophagus 


Wolfe et al," 
1971 


Salmonella 
cubana 


Neck swelling 
with fistula 





Tumor of neck 
with fistula 





Diabetes 
mellitus 


Drow et al," 
1982 





Diabetes 
mellitus 


Bello and. 
Pien,* 
1985 





Diabetes 
mellitus; 
chronic 
active 
hepatitis; 
cirrhosis 


Rosenberg et 
al^ 1985 


Salmonella 
choleraesuis 


Fever, chills, 
neck 
swelling, 2 
mo 


Lateral aspect 
of neck 


10 X 6-cm 
mass, left 
lateral aspect 


Salmonella 
typhimurium 


Fever, painful 
neck 
swelling, 1 
wk of neck 


Incision and 





Ampicillin; 


drainage cephalothin 





Incision and 


drainage 





S enteritidis 
(dublin) 


5 X 6-cm mass, 
right 
supraclavicular 


Fever, painful 
neck 
swelling, 1 
wk 


Fever, chills, 
painful neck 
swelling, 3 
wk 





5 X 3-cm mass, S enteritidis 
right angle of 


mandible 





Diabetes 
mellitus 


Present case 
1987 


12 X 10-cm S enteritidis 
mass, right 

posterolateral 

aspect of 

neck 


Fever, chills, 
painful neck 
mass, 4d 
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Incision and 


Daily needle 


Ampicillin; Cure/2 wk 


drainage amoxicillin 


Ampicillin Cure/2 y 


aspiration 





Incision and 


Sulfamethoxazole Cure/4 mo 
and trimethoprim; 


chloramphenicol 


drainage 
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healed. Results of laboratory studies ге- 
vealed that his hematocrit level had risen to 
0.322 and his renal function had improved, 
with a serum urea nitrogen level of 2.3 
mmol/L and a creatinine level of 132 umol/ 
L. He remained free of neck infection after 
11 months of follow-up. 


REVIEW OF THE LITERATURE 


А search of the world literature for 
Salmonella infections of the head and 
neck (excluding central nervous sys- 
tem) reveals a total of 13 cases. These 
include three cases of Salmonella 
otitis™ and one case of facial infection 
following a dog bite." One article de- 
Scribes the recovery of Salmonella ora- 
nienburg from the mouth of nine in- 
fants in a newborn nursery." The 
source of the epidemic was contami- 
nated feeding bottles. Because the in- 
fants were asymptomatic, we consider 
these cases as colonization rather than 
true infection and did not include them 
in our study. 

The remaining nine cases were neck 
abscesses; the clinical features of those 
patients are presented in the Table. 
The most commonly recovered orga- 
nism was S enteritidis and, in the arti- 
cles where information was available, 
all patients were cured with antibiot- 
ics and/or surgical drainage. 


COMMENT 


Salmonella is a group of gram-nega- 
tive motile bacilli that are reported to 
cause 25 000 to 30000 infections in the 
United States every year, although 
this is probably a small fraction of the 
true incidence.'*? The two most com- 
mon serotypes are Salmonella typh- 
imurium (34.2% of cases) and S enter- 
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itidis (18.9% of cases)" The preva- 
lence of localized infection has been 
reported to range from 2% to 8% in 
different studies,” involving any an- 
atomic site in the body. 

Infections of the head and neck, es- 
pecially abscesses, are usually caused 
by Staphylococcus, Streptococcus, or 
Haemophilus bacteria. Salmonella ab- 
scesses are uncommon, with only nine 
cases reported in the head and neck. 
Conditions that predispose to Salmo- 
nella infection are underlying sys- 
temic diseases such as malignancy, di- 
abetes mellitus, hepatic disease, sickle 
cell anemia, inflammatory bowel con- 
ditions, and connective tissue dis- 
orders.” Any insult that depresses 
the immune system, such as cortico- 
steroid therapy, chemotherapy, radio- 
therapy, malnutrition, or human im- 
munodeficiency virus infection, will 
predispose to salmonellosis.” The or- 
ganism has a tendency to localize in 
diseased tissue such аз vascular 
aneurysms;,?'? hematomas," bone in- 
farcts, fractures, and tumors.!33637 
Focal infections are reported to be two 
to four times more frequent among 
patients with cancer than in the gen- 
eral population.” The site of Salmo- 
nella, abscess depends on the mode of 
dissemination of the infection, which 
may be either blood borne or lym- 
phatic. Salmonella introduced orally 
may infect tonsillar tissue and cause 
lymphadenitis via the cervical lym- 
phatic system. 

Gastrointestinal salmonellosis may 
lead to clinical or subclinical seeding 
via hematogenous spread. Our patient 
had no previous gastrointestinal dis- 
ease. Stool cultures were negative as 
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was an ultrasound study of the gall- 
bladder, making it unlikely that he was 
a chronic carrier of the organism. Di- 
abetes mellitus, hemolytic anemia, 
and compromised renal function were 
potential factors in this case. The his- 
tory of hemolysis may be important, 
since the Salmonella organism has 
been reported to implant more readily 
under this condition.” It is probable 
that the hemolysis was triggered by 
the septic process and worsened by the 
sulfa component of the sulfamethox- 
azole and trimethoprim. 

As in previously described cases of 
Salmonella neck abscesses, our patient 
was cured after drainage and antibi- 
otics. Effective antibiotics include 
ampicillin, chloramphenicol, and sul- 
famethoxazole and trimethoprim; 
treatment should be continued for a 
minimum of 3 weeks.” 

This case provides additional evi- 
dence of the ability of Salmonella to 
invade and localize in the head and 
neck region. Almost all the docu- 
mented cases of pure Salmonella neck 
abscesses in the literature had an un- 
derlying state of immunodeficiency or 
a local tissue derahgément. When 
dealing with an abscess in such a 
patient, the head and neck surgeon and 
the microbiology laboratory should be 
alert to the possibility of dealing with 
a Salmonella infection. A gastrointes- 
tinal tract evaluation, including stool 
cultures and ultrasound study of the 
gallbladder (or oral cholecystogram), 
is also recommended to rule out a 
chronic carrier state or an unrecog- 
nized nidus of infection, which would 
necessitate a much longer course of 
antibiotic therapy. 
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адр a WE MEUS 


The Extended Maxillotomy and 


Subtotal Maxillectomy for Excision 
of Skull Base Tumors 


Edwin W. Cocke, Jr, MD; Jon H. Robertson, MD; James T. Robertson, MD; Jerrall P. Crook, Jr, MD 


@ An approach to tumors of the middle 
compartment of the skull base is de- 
scribed with three case reports. It is ac- 
complished by extending the subtotal 
maxillectomy or maxillotomy to include 
removal of a part of the malar bone, coro- 
noid process of the mandible, nasal tur- 
binates, ethmoid and sphenoid sinuses, 
posterior nasal septum, and pterygoid 
plates. Extension of the incision through 
the anterior tonsillar pillar and lateral pha- 
ryngeal wall into the retropharyngeal 
space will assist to expose the craniocer- 
vical region from the sphenoid roof to the 
fifth cervical vertebra and the skull base 
between each eustachian tube and carotid 
canal. The function of the trigeminal, fa- 
cial, and hypoglossal nerves, hearing, and 
nasal airway are preserved without mas- 
toidectomy. A temporalis muscle flap 
closes the defect. Dysphagia and aspira- 
tion are not handicaps. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:92-104) 


he successful management of 
craniocervical, middle compart- 
ment, base of skull, space-occupying 
lesions presents a challenge to the 
surgeon despite the progress that has 
been made during the last several 
years. To accomplish this, the surgeon 
must be familiar with the natural his- 
tory and biologic nature of each condi- 
tion that affects this region and have a 
knowledge of the gross and histologic 
characteristics of these lesions, as well 
as the therapeutic modalities that may 
be expected to provide maximum relief 
for these patients. 
In selected patients, the extended 





Accepted for publication March 28, 1989. 

From the Departments of Otolaryngology and 
Maxillofacial Surgery (Drs Cocke and Crook) and 
Neurosurgery (Drs J. H. Robertson and J. T. Rob- 
ertson), University of Tennessee Health Science 
Center, Memphis. 

Read before the Second International Confer- 
ence on Head and Neck Cancer, Boston, Mass, 
August 4, 1988. 

Reprint requests to 920 Madison Ave, Suite 
1030, Memphis, TN 38103 (Drs Cocke or J. H. 
Robertson). 


maxillotomy or subtotal maxillectomy 
provides an opportunity for maximal if 
not complete tumor removal associ- 
ated with limited operative morbidity. 
In light of unattractive cure rates by 
surgery and radiation therapy, it is 
hoped that with improved surgical ac- 
cessibility by these approaches one 
would expect to promote better cure 
rates if not superior palliation to con- 
trol clivus chordomas, which in the 
past have been considered hopelessly 
incurable. These exposures also pro- 
vide access for control of hemorrhage. 
Central nervous system trauma is 
minimized. 

It is the purpose of this communica- 
tion to describe a previously unre- 
ported, direct, wide-field approach to 
the clivus and upper cervical spine for 
the removal of skull-base chordomas. 
The subtotal maxillectomy is a well- 
established procedure for excision of 
benign and malignant tumors of the 
maxilla. Extension of this procedure 
will permit exceptional exposure of the 
craniocervical region from the roof of 
the sphenoid sinus to the fifth cervical 
vertebra. It will expose the skull base 
between each eustachian tube and the 
carotid canals. This is attained with- 
out mastoidectomy and facial nerve 
dissection. The hearing is preserved as 
well as the function of the hypoglossal 
nerve and the mandibular and infraor- 
bital branches of the trigeminal nerve. 
The maxillotomy technique has simi- 
lar advantages but is reserved for the 
removal of small lesions. 

Our experience includes three pa- 
tients with chordomas of the clivus 
treated by these techniques. In 175 
cases reviewed in the literature, these 
techniques are not described as alter- 
native procedures. 


REPORT OF CASES 


Case 1.—A 26-year-old white man on ac- 
tive military duty was referred in January 
1987 to the Neurology Department at Dar- 
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nall Army Community Hospital, Fort 
Hood, Tex, with a 1-year history of head- 
ache and visual disturbance that pro- 
gressed to a constant diplopia. His neuro- 
logic history was otherwise unremarkable. 
Clinically he was found to have a right- 
sided sixth cranial nerve palsy, normal 
funduscopic examination result, and unre- 
markable visual fields. A computed tomo- 
graphic (CT) scan of the head without 
skull-base views was unremarkable, and a 
presumptive diagnosis of orbital pseudotu- 
mor was made. The patient was treated 
with low-dose steroids for 4 months with no 
benefit. 

In July 1987 he was referred to the Brook 
Army Medical Center in San Antonio, Tex. 
His examination demonstrated anisocoria, 
with the right pupil slightly larger than the 
left, a right-sided sixth cranial nerve palsy 
with restriction of abduction to 10° lateral 
to the midline, as well as a mild right-sided 
fourth cranial nerve palsy. The voice had a 
nasal quality, and examination of the na- 
sopharynx revealed a large, smooth submu- 
cosal mass in the posterior nasopharyngeal 
wall that almost completely obliterated the 
nasal airway. The neck was supple without 
adenopathy. A magnetic resonance imaging 
(MRI) scan of the head revealed a large na- 
sopharyngeal mass involving the middle 
and superior aspect of the clivus with ex- 
tracranial extension inferiorly to the level 
of the odontoid, bilaterally along the petro- 
occipital fissures to the level of the internal 
carotid arteries, and anteriorly to the sphe- 
noid sinus and nasopharyngeal area. The 
tumor extended intracranially into the 
right cavernous sinus and caused minimal 
indentation of the brain stem at the upper 
portion of the medulla. Cerebral angiogra- 
phy showed closure of the right internal 
carotid artery siphon without a tumor 
blush. Cervical spine films showed no evi- 
dence of instability, and there was no bone 
involvement of the C-1 and C-2 levels. In 
August 1987, a transoral biopsy of the na- 
sopharyngeal mass was completed with the 
pathologic diagnosis of chondroid chordoma. 

The extensive tumor identified by MRI 
scan (Figs 1 and 2) was not thought to be 
resectable. A subtotal debulking of the tu- 
mor was planned, with proton beam radia- 
tion therapy to follow. In October 1987, 
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Fig 1.—Clival chordoma. Precperative magnetic resonance image, 


sagittal view 





Fig 2.—Clival chordoma. Preoperative magnetic resonance image, 
basal skull view. Arrow points to right carotid artery. 


the Otolaryngology Deparzment at the 
Brook Army Medical Center proceeded 
via a transpalatal and tramsseptal-trans- 
sphenoid approach to debulk the tumor 
mass partially. Because of «he fibrous na- 
ture of the chordoma, minimal tumor was 
removed. Postoperatively, tae patient had 
no neurologie problems, but a gradual de- 


hiscence of his palatal closure did develop. 

Before admission to a proton beam radi- 
ation protocol, it was determined that a 
more radical tumor resection would be re- 
quired. The patient was transferred to the 
Neurological Surgery Service, and in Feb- 
ruary 1988 а combined extended subtotal 
right-sided maxillectomy was performed to 
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Fig 3.—Clival chordoma. Postoperative (4 months) magnetic resonance 
image, basal skull view. 





Fig 4. — Clival chordoma. Postoperative (4 months) magnetic resonance 
image, sagittal view. Brain-stem decompression. 


provide a direct, wide-field exposure of the 
craniocervical region. The histopathologic 
study identified a solid chordoma that was 
marked by thick strands of fibrous connec- 
tive tissue. The cut surface of the tumor had 
a lobulated pattern of grayish tissue with 
scattered focal hemorrhages. The esti- 
mated size of the tumor was 5 X 4 X 3 em. 
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Tumor was present in the sphenoid sinus. It 
involved the superior and midportion of the 
clivus with extension laterally to the level 
of the petro-occipital fissures and carotid 
arteries bilaterally at the foramen lacerum. 
Inferiorly, the tumor extended to the level 
of the odontoid. Gross tumor removal was 
accomplished with removal of that portion 
of the clivus involved with the tumor to the 
level of the foramen magnum. Tumor ante- 
rior to the brain stem at the level of the 
medulla was removed with no dural tear. 
Tumor identified by MRI scan to extend 
along the right carotid artery into the cav- 
ernous sinus was not approached. 

Postoperatively, the patient’s care was 
facilitated by tracheostomy, percutaneous 
gastrostomy, and lumbar spinal drainage 
performed at operation. Good wound heal- 
ing occurred, and the patient’s nasal airway 
was adequate. An uneventful postoperative 
course followed with exception of a tran- 
sient spinal fluid rhinorrhea, which re- 
solved. Neurologically, his cranial nerve 
deficits affecting the movement of the right 
extraocular muscle persisted. 

At 4 months postoperatively, the patient 
is independent in all activities of daily liv- 
ing and capable of gainful employment. He 
has no restriction of oral intake and 
breathes easily through either nostril. He 
will soon begin proton beam radiation ther- 
apy and is to be fitted with a right-sided 
maxillary dental prosthesis. An MRI scan 
(Figs 3 and 4) of the skull base shows tumor 
removal and reconstruction with tempora- 
lis muscle. 

Case 2.—A 61-year-old white man was 
originally seen in the summer of 1983, when 
he had an acute onset of headache associ- 
ated with diplopia. His headache gradually 
resolved, but his diplopia persisted. Clini- 
cally he was found to have a left-sided sixth 
cranial nerve palsy with no other deficit. A 
CT scan of the head revealed a large tumor 
mass involving the upper half of the clivus 
with extension into the sphenoid sinus, left 
sella turcica, and cavernous sinus region. 
There was minimal projection into the pos- 
terior fossa. In the fall of 1983, a transeth- 
moidal biopsy of the tumor mass was com- 
pleted, and the histopathologie diagnosis 
was chordoma. This was followed by a 
transpalatal subtotal removal of the tumor 
mass. Postoperatively, the patient's diplo- 
pia improved; however, he was unavailable 
for follow-up examination for several 
years. 

Inthe spring of 1987, the patient returned 
for neurosurgical evaluation because of 
progressive ataxia, headache, and diplopia 
that had gradually developed over 1 year. 
His examination revealed marked ataxia, 
dysphonia, mild dysphagia, and a left- 
sided sixth cranial nerve palsy. An MRI 
scan of the head revealed a large destruc- 


tive soft-tissue tumor involving the upper 
half of the left clivus, extending anteriorly 
and superiorly into the sphenoid sinus, 
cavernous sinus, and inferior aspect of the 
pituitary fossa. Tumor involving the clivus 
projected into the posterior fossa and was 
contiguous with the anterior aspect of the 
pons. 

In June 1987, a combined extended sub- 
total right-sided maxillectomy was per- 
formed. A soft, grayish, lobulated tumor 
mass with occasional areas of small hem- 
orrhage was easily removed with suction 
and blunt dissection. The estimated size of 
the tumor was 3X 3X3 cm. Tumor was 
present in the sphenoid sinus and involved 
the superior and midportion of the clivus 
with extension laterally to the level of the 
left petro-occipital fissure and foramen 
lacerum. Tumor was above the foramen 
magnum, and there was no involvement of 
the cervical spine. Intracranial tumor was 
removed extradurally at the level of the 
pons. 

Postoperatively, the patient's wounds 
healed satisfactorily without spinal fluid 
leakage. He suffered no additional neuro- 
logie deficits. A temporary tracheostomy 
facilitated his respiratory care, and a per- 
cutaneous gastrostomy provided immedi- 
ate alimentation and a route for medica- 
tion. 

At 1 year postoperatively, the patient is 
independent in his daily activities and re- 
cently built a porch for his house and was 
raising a garden. He had evidence of a par- 
tial left-sided sixth cranial nerve palsy but 
no longer suffered from ataxia. His visual 
fields were normal. 

Case 3.—A 29-year-old white man had 
noticed a recurring right-sided sixth-nerve 
palsy for 1 year. An MRI scan showed a 2- 
em lesion in the upper clivus. A left-sided 
extended maxillotomy was performed, and 
the tumor was completely removed. He was 
discharged on the 10th postoperative day. 
Intermaxillary fixation continues to pro- 
vide excellent occlusion of the teeth. АП of 
the tissues appear to be well vascularized 
and healthy. 


MATERIALS AND METHODS 
Preoperative Management 


Preoperatively, the patient is thoroughly 
evaluated by the state-of-the-art tech- 
niques to determine not only his or her 
general physical condition but also the ex- 
tent of the tumor (CT scan, MRI scan, ar- 
teriography).'? 

The risk of contamination of the opera- 
tive defect by nasal, oral, and pharyngeal 
secretions is minimal. Culture of these se- 
cretions 3 to 5 days before operation and 
administration of appropriate antibiotics is 
advisable. Even though the culture reveals 
normal flora, cephalosporin and an amino- 
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glycoside are prescribed before and after 
surgery. 

The patient is placed on the operating ta- 
ble with the head elevated 25°. Anesthesia 
is administered by way of oral intubation to 
the contralateral side of the mouth. 

А percutaneous endoscopic gastrostomy 
provides a convenient route for nutrition 
without patient annoyance or the promo- 
tion of infection in the nasopharynx by a 
nasogastric tube. A liquid diet by mouth 
without a feeding tube in place is adequate 
in most patients. 

Tracheostomy for anesthesia at the be- 
ginning of the procedure eliminates the in- 
convenience of operating in conflict with an 
oral endotracheal tube. In selected cases, it 
may be omitted (maxillotomy). 

А Foley catheter is inserted and the eye- 
lids are temporarily closed with 6-0 nylon 
sutures. Hair is shaved from the homolat- 
eral scalp, face, neck, abdomen, and thigh. 
These areas are washed with betadine soap 
and dried with alcohol. 

The soft tissues of the upper lip, cheek, 
gingiva, palate, pterygoid fossa, nasophar- 
ynx, nasal septum, nasal floor, and lateral 
nasal wall are infiltrated with 1% lidocaine 
(Xylocaine) hydrochloride with 1:100000 
epinephrine. Each nasal cavity is packed 
with cottonoid strips saturated with 4% 
cocaine hydrochloride and 1% phenyleph- 
rine (Neosynephrine) hydrochloride. The 
operative sites are again prepared with be- 
tadine, dried with alcohol, and covered with 
transparent and cloth drapes held in posi- 
tion with surgical elips and silk sutures. 

Two suctions, the Shaw knife, insulated 
Bovie and bipolar cauteries, surgical ab- 
sorbable gelatin sponge (Gelfoam) satu- 
rated with thrombin, bone wax, sized cot- 
tonoid sponges, and wet lap packs to protect 
the skin should be made available during 
the procedure. Two new, noncurled Gigli's 
saws and a right- and left-handed, sharp- 
pointed, curved, right-angled, medium- 
sized ligature carrier threaded with No. 2 
sutures should also be available. 

The operating mieroscope and microsur- 
gical instruments are prepared for use by 
the neurosurgeon. Cavitating instruments 
may include the carbon dioxide laser or ul- 
trasonie aspirator. A high-speed surgical 
drilling unit with continuous suction-irri- 
gation apparatus is necessary for removing 
clival bone involved with tumor. A C-arm 
fluoroscope should be available for intraop- 
erative and anatomic localization. 


Operative Technique: Extended 
Subtotal Maxillectomy 


The superior maxilla is exposed by a 
modified Weber-Fergusson skin incision 
(Fig 5). A vertical ineision is made through 
the upper lip in the philtrum from the na- 
solabial groove to the vermilion border. Its 
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lower end is extended transve-sely to the 
midline and then vertically in the midline 
through the buccal mucosa tc the gingi- 


| vobuceal gutter. The upper lip is divided 


and the superior labial arteries ligated. 
The external skin incision is extended 
transversely from the upper end of the lip 
incision in the nasolabial groove to beyond 
the nasal ala and then superiorly along the 
nasofacial groove to the lower eyelid. Hor- 
izontal extension of this inczsion placed 





Fig 5.—Modified Weber-Fergusson skin and 
gingiva incisions. A, Lower eyelid (optional); B, 
external lip; C, buccai mucosa; end D, gingiva. 


Fig 6.—Anterior maxilla and hard palate exposure. A, Cheek flap ele- 
vated; B, malar wedge excision; C, masseter muscle divided anteriorly; 
D, gingivobuccal incision; E, retromolar incision; F, retropharyngeal 
space approach; G, gingivolincual incision; Н, mucoperiosteum hard 


palate; and |, nasopharynx exposure. 


near the lid margin usually is unnecessary 
for additional exposure and should be 
avoided if possible. 

The central incisor tooth is extracted (Fig 
6). A vertical midline incision is made 
through the mucoperiosteum of the ante- 
rior maxilla from the gingivobuccal gutter 
to the central incisor defect and then trans- 
versely through the buccal gingiva adjacent 
to the teeth to the retromolar region. The 
skin, subcutaneous tissues, periosteum, and 
mucoperiosteum of the maxilla are elevated 
to expose the anterior and lateral walls of 
the maxilla, nasal bone, piriform aperture 
of the nose, inferior orbital nerve, malar 
bone, and masseter muscle. The anterior 
margin of the masseter muscle at its malar 
attachment is divided and a malar bone 
wedge removed. This wedge will accommo- 
date the upper Gigli saw as it divides the 
maxilla. It also assists in exposing the lat- 
eral pterygoid plate and the internal max- 
illary artery (Fig 7). 

A lingual, hard palate mucoperiosteal 
incision is made adjacent to the teeth from 
the central incisor defect to join the retro- 
molar incision (Fig 6). The retromolar inci- 
sion may be extended inferiorly, medial to 
the mandible, lateral to the tonsil, and, if 
necessary, into the retropharyngeal space 
to the level of the hyoid bone or lower 
pharynx. 

The mucoperiosteum of the hard palate is 
elevated from the central incisor defect and 
alveolar ridge to and beyond the midline of 
the hard palate. The soft palate with its 
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nasal lining is detached from the posterior 
margin of the hard palate. The greater pa- 
latine vessels and nerves are divided and 
electrocoagulated. The palatine foramen is 
packed with bone wax. 

The mucoperiosteum of the hard palate, 
the soft palate, anterior tonsillar pillar, 
tonsil, and pharynx may be retracted medi- 
ally and elevated from the prevertebral 
fascia. Detachment and retraction of the 
soft palate from the posterior and/or lat- 
eral pharyngeal walls is usually unneces- 
sary. 

The nasal cavity is exposed by detaching 
the nasal soft tissues from the lateral mar- 
gin and base of the nasal piriform aperture 
(Fig 6). A bony wedge of the ascending pro- 
cess of the maxilla is removed to the level of 
the malar bone wedge to accommodate the 
upper Gigli saw (Fig 7). 

The coronoid process of the mandible is 
removed above the level of entrance of the 
inferior alveolar vessels and nerves, follow- 
ing division of its temporalis muscle attach- 
ment. This may be accomplished with a 
motor-driven saw or a large rongeur. Its 
removal also assists in exposing the lateral 
pterygoid plate and the internal maxillary 
artery. 

The pterygoid muscles are divided with 
the Shaw knife or the cutting current of the 
Bovie cautery until the sharp, posterior 
bone edge of the lateral pterygoid plate is 
visualized or palpated. The internal maxil- 
lary artery may be mobilized, clipped, and 
divided near the pterygoid plate. 


Fig 7.—Posterior maxilla and pterygoid region exposed. A, Temporalis 
muscle divided; B, internal maxillary artery exposed; C, pterygoid mus- 
cle divided; D, coronoid resected; E, malar wedge; F, maxillary wedge; 
and G, forceps remove suture from carrier. Saw attached. 
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Fig 8.—Gigli's saws positioned. A, Lateral arm upper Gigli's saw behind 
pterygoid plates; B, distal end of internal maxillary artery clipped; C, 
medial arm upper Gigli's saw; D, forceps position; and E, lower Gigli's 
behind hard palate. 


Fig 9.—Gigli’s saws positioned, the upper Gigli positioned behind the 
pterygoid plates and the lower Gigli behind the hard palate. A, Masseter 
muscle divided; B, coronoid defect; and C, lateral pterygoid plate. 
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Fig 10.—Maxillectomy defect. A, Superior turbinate base; В, ѕіпопаѕа! 
defect; C, pterygoid base; D, clivus tumor; E, vertical pharyngeal 
incision; and F, inferiorly based pharyngeal flap. 


-A 


Fig 11.—Maxillectomy defect. A, Roof maxilla; B, infratemporal fossa; 
C, sinonasal defect; D, nasal septum; E, clivus tumor; F, С-1; G, lateral 


pharyngeal wall; H, pharyngeal wall incision; І, mucoperiosteum hard 
palate; and J, soft palate. 
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Fig 12.—Top left, Tumor excision. А, Sphenoid sinus; В, laser; С, capsule incision; D, eustachian tube; E, 

carotid canal; F, drill; G, clivus tumor; H, septal defect; |, sinonasal defect; J, pterygoid base; K, eustachian 

| tube, right; and L, clival dura. Top right, Extended maxillotomy. A, Cheek flap elevated; B, malar wedge ex- 
cision; C, masseter muscle divided anteriorly; D, gingivobuccal incision; E, retromolar incision; F, retropha- 
ryngeal space approach; G, mucoperiosteum of hard palate intact; |, nasopharynx exposure. Bottom left, 
Extended maxillotomy. The upper Gigli saw is positioned behind the pterygoid plates for division of the max- 
illa below the inferior orbital nerve. The bony nasal floor is divided. A, masseter muscle divided; B, coronoid 
defect; C, lateral pterygoid plate. Bottom right, Extended maxillotomy. The maxilla hinged on the hard palate 
and nasa mucoperiosteum is retracted medially. A, Maxillary roof; В, infratemporal fossa; C, sinonasal de- 
fect; D, bony nasal septum; E, clivus tumor; F, nasal floor mucoperiosteum; G, lateral pharyngeal wall; H, 
pharyngeal wall incision; |, inferior turbinate; and J, maxilla retracted. 
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The upper Gigli saw is positioned (Fig 7). 
A sharp-pointed, medium-sized, curved, 
right-angled ligature carrier threaded with 
a No. 2 black silk suture is directed behind 
the lateral pterygoid plate into the na- 
sopharynx and then behind the posterior 
margin of the hard palate into the orophar- 
ynx. A Kelly forceps is passed through the 
nose to behind the hard palate to retrieve 
the medial end of the silk suture in the lig- 
ature carrier. A Gigli saw is attached to the 
lateral end of the suture. Traction on the 
suture will thread the saw into position to 
divide the upper maxilla. The medial arm of 
the saw is engaged into the ascending pro- 
cess wedge and its lateral arm into the ma- 
lar wedge. Care is taken to position the saw 
as high as possible behind the pterygoid 
plate. A broad periosteal elevator beneath 
the saw on the pterygoid plate will main- 
tain its elevated position (Fig 8). 

The lower Gigli saw is positioned by 
passing a Kelly forceps (Fig 8) through the 
nose into the nasopharynx behind the pos- 
terior margin of the hard palate. The saw is 
engaged between the blades of the clamp 
and threaded through the nose into position 
for division of the hard palate. 

The bony walls of the maxilla are divided 
(Fig 9). The angle of the saws may vary de- 
pending on the size and location of the 
maxilla to be removed. The hard palate is 
divided first and then the upper maxilla. 
Care should be taken not to entangle the 
saws and to protect the soft tissues from 
injury with appropriate retractors. New 
Gigli’s saws that do not curl are advanta- 
geous. 

The maxilla is removed following divi- 
sion of its muscle attachments. 

Other maxillectomy techniques may be 
substituted for the Gigli technique. 
Rongeurs, chisels, vibrating saws, drills, 
and other bone-biting instruments may be 
employed. 

Bleeding is controlled by ligating the di- 
stal end of the internal maxillary artery if 
this was not accomplished earlier. Smaller 
bleeding points are electrocoagulated with 
bipolar or Bovie cautery and packed with 
bone wax, cottonoid sponges saturated with 
a weak solution of epinephrine water, 
thrombin-soaked gelatin sponge, or absorb- 
able cellulose fabric (Surgicel). 

Additional exposure is gained by removal 
of more of the malar bone to the level of the 
inferior orbital rim, the middle and supe- 
rior turbinates, ethmoid sinus, the anterior 
face of the sphenoid sinus, the posterior 
nasal septum, and the pterygoid plates at 
their attachment to the body of the sphe- 
noid (Fig 10). Removal of these tissues ex- 
poses the base of the skull from the roof of 
the sphenoid sinus above to the anterior 
wall of the foramen magnum inferiorly and 
the tissues between each eustachian tube. 





Traction sutures placed in the soft tissues 
of the lip on either side of the initial lip in- 
cision and the mucoperiosteum of the hard 
and soft palate usually provide adequate 
exposure without the use of retractors. Ka- 
namycin (Kantrex) sulfate and water- 
soaked cotton packs draped about the soft 
tissues of the face, lips, and mouth provide 
topical antibiotic therapy and additional 
skin protection while using the cautery and 
motor-driven burr. 

The bone and the tumor at the skull base 
are mobilized. Infiltration of the mucous 
membrane covering the posterior wall of 
the nasopharynx, oropharynx, and the ton- 
sillar area to the level of the hyoid bone 
with 1% lidocaine hydrochloride and epi- 
nephrine 1:100 000 will discourage bleeding. 

This anatomic area will now lend itself to 
neurosurgical techniques for removal of 
appropriate lesions from the skull base as 
well as tumors that extend to the infratem- 
poral fossa and cervical spine. Tumor in- 
vading the sphenoid sinus or pituitary fossa 
can be approached by removing the poste- 
roinferior walls of the sinus. The internal 
carotid arteries limit dissection along the 
upper half of the clivus, foramen lacerum, 
and base of the medial pterygoid plate. Fol- 
lowing the clivus inferiorly to the rim of the 
foramen magnum, lateral dissection will be 
defined by the inferior petrosal sinuses ly- 
ing within the petro-occipital fissures, me- 
dial to the jugular tubercle, and the hypo- 
glossal canal containing the 12th cranial 
nerve. 

With wide exposure of the tumor af- 
forded by the extended subtotal maxillec- 
tomy approach, several nasopharyngeal in- 
cisions may be employed for exposure of the 
tumor. Initial exposure of normal tissues 
beyond evidence of disease and dissection 
toward the tumor is a commendable safe- 
guard. Exposure of a benign tumor from its 
most superficial surface to its bony defect 
and beyond is also a credible approach. A 
vertical midline incision through the soft 
tissues of the posterior wall of the na- 
sopharynx extending from the sphenoid si- 
nus to the foramen magnum, or a trans- 
verse incision from the sphenoid to the lat- 
eral nasopharyngeal wall and then 
posterior to the eustachian tube along the 
lateral pharyngeal wall inferiorly posterior 
to the posterior tonsillar pillar behind the 
soft palate, may be desirable. A duplicate 
incision may be extended to the contralat- 
eral side, producing an inferiorly based 
pharyngeal flap. The soft tissues maintain 
their pharyngeal mucosal attachment (Fig 
10). 

More extensive exposure is achieved by 
extending the lateral pharyngeal wall inci- 
sion through the anterior tonsillar pillar to 
join the retromolar incision. This incision 
may extend into the retropharyngeal space 
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as the anterior tonsillar pillar, tonsil, and 
soft palate are retracted toward the midline 
with a traction suture (Fig 11). Complete 
separation of the soft palate from the pha- 
ryngeal wall is unnecessary. The pharyn- 
geal wall incision may be extended inferi- 
orly to the level of the hyoid bone or beyond. 
The soft tissues are elevated from the sur- 
face of the tumor as the superior constric- 
tor muscle, prevertebral fascia, longus capi- 
tis muscle, and anterior longitudinal liga- 
ments are divided and separated from the 
bony skull base. Bone exposure may be ex- 
tended to uncover the anterior surface of 
the bodies of C-1 to C-5. 

Utilizing the operating microscope, the 
neurosurgeon proceeds to incise the tumor 
capsule with a sharp knife or carbon diox- 
ide laser, which provides additional coagu- 
lation (Fig 12, top left). Traction sutures are 
applied to the capsule of the tumor. The 
ease of tumor cavitation depends on the 
consistency and vascularity of the tumor 
encountered. An ultrasonic aspirator or pi- 
tuitary pullers will suffice for soft, gelati- 
nous lesions, whereas the carbon dioxide 
laser is advantageous for solid, fibrocarti- 
laginous tumors. As the clival origin of the 
tumor is exposed, it is essential to employ a 
high-speed surgical drill with suction-irri- 
gation to remove all clival bone involved in 
the tumor process. Tumor that has ex- 
tended intracranially is removed through 
the clival window, and the intact dura is 
preserved if possible. A dural defect may be 
repaired with suture or with a fascial graft. 
If closure of the dura is impossible, the 
transposition of the temporalis muscle into 
the operative defect at the end of the proce- 
dure, combined with lumbar spinal fluid 
drainage postoperatively, will effectively 
prevent the development of a spinal fluid 
fistula. 

When tumor arising from the clivus has 
extended into the middle fossa or infratem- 
poral fossa compartments, the extended 
maxillectomy may be combined with a 
preauricular and scalp incision for mobili- 
zation of the temporalis muscle through 
which the infratemporal fossa is exposed. 
Utilization of the horizontal arm of the 
Weber-Fergusson incision extending later- 
ally from the nasofacial incision, within 3 to 
4 mm of the lower lid margin (Fig 5), may 
be all that is required to expose additional 
tumor as the soft tissues of the cheek, the 
periosteum of the inferior orbital rim, ma- 
lar bone, and zygomatic arch are elevated. 
Separation of the masseter and temporalis 
muscles from the zygoma will provide 
additional exposure and permit division, 
temporary displacement, removal, and/or 
replacement of the zygoma following in- 
fratemporal fossa dissection of tumor ex- 
tension and transposition of the temporalis 
muscle into the operative defect. The 
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branches of the facial nerve are preserved 
since all of the dissection is accomplished 
beneath the galezand the periosteum of the 
facial and cranial bones. 


Operative Technique: Extended 
Maxillotomy 


This is a more conservative approach for 
the removal of smaller lesions. The surgical 
exposure is identical to the maxillectomy 
technique except that the central incisor 
tooth is not extracted and the gingivolin- 
gual incision is omitted. A degloving proce- 
dure may be-considered. The fibromuscular 
attachment of the soft palate to the ptery- 
goid plates and tue hard palate is divided to 





Fig 13.—Incision for temporalis muscle expo- 
sure. A, Posterior extension; B, frontal branch 
facial nerve elevated with galea. 


Fig 14.— Construction of temporalis muscle flap. A, Internal maxillary 
artery preservation; B, eustachian tube, right; C, pericranial incision; D, 


expose the nasopharynx (Fig 12, top right). 
This exposure permits placement of the up- 
per Gigli saw with the aid of a ligature car- 
rier for division of the maxilla beneath the 
infraorbital nerve. Removal of the coronoid 
process permits additional exposure for 
passage of the ligature carrier. 

The mucoperiosteum of the adjacent 
floor of the nose is elevated from the piri- 
form aperture to the soft palate. This ele- 
vation is extended medially to the nasal 
septum and laterally to the inferior tur- 
binate. The bone of the nasal floor is divided 
with a Stryker saw without lacerating the 
underlying hard palate periosteum (Fig 12, 
bottom left). Now that the maxilla is hinged 
on the hard palate and nasal mucoperios- 
teum as well as the soft palate, it is mobi- 
lized and rotated medially (Fig 12, bottom 
right). Additional skull-base exposure is 
accomplished as described in the maxillec- 
tomy technique. 


Wound Closure: Extended Subtotal 
Maxillectomy 


A watertight closure of the skull-base 
defect to prevent a cerebrospinal fluid leak 
is preferable. This will depend on the bio- 
logic nature of the tumor, the extent of the 
surgical defect, the completeness of tumor 
removal, tissues sacrificed, and the type and 
extension of the nasopharyngeal incision, 
as well as the risk of postoperative hemor- 
rhage. 

If the dura has not been traumatized, the 
nasopharyngeal mucous membrane and the 
subcutaneous tissue may be closed in one 


layer with interrupted sutures. A fat graft 
harvested from the buccal area or the ante- 
rior abdominal wall, as well as bone frag- 
ments from the nasal septum or maxilla, 
may be used as a substitute to fill defects 
created by the removal of small tumors. 

А split-thickness skin or dermal graft 
removed from the homolateral thigh may 
be adapted to resurface the buccal mucosa 
and the nasal surface of the hard palate de- 
fect. The risk of stenosis and cheek defor- 
mity are minimal even without the graft. A 
quilting stitch will hold the graft in good 
position without the necessity of packing. 

If coverage of the walls of the defect can 
be anticipated before tumor removal, a 
large intranasal flap may be salvaged. This 
technique for wound closure is more diffi- 
cult and the least attractive of closure 
options. In selected cases, it may be appro- 
priate. 

The very versatile temporalis muscle flap 
is the best option for wound coverage. Its 
primary blood supply is from the internal 
maxillary artery. Its branches penetrate 
the medial surface of the muscle lateral to 
the infratemporal crest. When this muscle 
is elevated from the temporal and zygo- 
matic bones and detached from the coro- 
noid process of the mandible, it is very mo- 
bile and accessible to the operative defect. 
Subtotal removal of the maxilla with the 
pterygoid plates makes the temporalis even 
more adaptable to this area. Its arc of rota- 
tion is at least 120° and its length is about 
8 cm. It is elevated with ease from the tem- 
poral bone and adapts itself quite well to 


Fig 15.—Transposition temporalis flap into surgical defect and fat graft. 
A, Sinonasal defect; B, fat graft; C, temporalis muscle flap; D, mucoper- 
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Fig 16.—Temporalis muscle cranial bone myo- 
osseous flap (optional). A, Posterior and B, 
anterior myo-osseous flaps, and C, temporary 
zygomatic arch resection. 


the elevations and depressions of the oper- 
ative defect from the lumen of the sphenoid 
sinus to the cervical spine and from one 
eustachian tube to the other. It may be 
lengthened by removing additional periph- 
eral pericranium with it. 

One’s surgical imagination may suggest 
numerous options for correction of the cli- 
vus, hard palate, and cervical spine defects. 
Although we have not embarked on addi- 
tional reconstruction of the defect, Matsuba 
et al’ have found it feasible to elevate 
enough adjacent cranial bone and pericra- 
nium with the temporalis muscle to replace 
a mandible partially. This concept would 
suggest that similar but much smaller bone 
flaps would survive if left attached and ro- 
tated with the temporalis muscle to replace 
the hard palate and adjacent areas. A free 
maxilla (hard palate) bone graft harvested 
from the surgical specimen and implanted 
within the temporalis muscle to support the 
surgical defect is also feasible. Although 
one would expect early demineralization 
and replacement of the graft by scar, it 
would serve to provide stability for the pal- 
ate and the oral prosthesis. 

Exposure of the temporalis muscle fol- 
lowing injection of the area with 1% 
lidocaine with 1:100000 epinephrine is ac- 
complished through a coronal or curvilin- 
ear incision within the hairline of the ho- 
molateral temporal region that may extend 
inferiorly in the preauricular crease, ante- 
rior to the tragus, and superiorly just lat- 
eral to the vertex of the skull (Fig 13). Ad- 
ditional exposure may be accomplished 
through a posterior extension of the inci- 
sion above the ear. This incision extends 
through the skin and subcutaneous and 
galea tissues to the deep temporal fascia. 
The branches of the superficial temporal 
vessels and frontal branch of the facial 
nerve are elevated with the scalp, galea, and 
zygomatic periosteum. 


Fig 17.—Closure of the lip and oral cavity de- 
fect. 


The entire temporalis muscle, or its an- 
terior half, with the attached pericranium, 
deep temporalis fascia, and skull perios- 
teum are elevated from the temporal bone 
and sphenoid wing. The muscle detachment 
from the mandible and zygoma is com- 
pleted. A silk suture through its anterior 
and posterior fascial margins will assist in 
transporting the muscle beneath the intact 
zygomatic arch and maintain its proper re- 
lationship to its vascular pedicle (Fig 14). 
Care is taken to elevate the temporalis 
muscle from the underlying periosteum to 
avoid injury to its blood supply from the 
internal maxillary artery and its perforat- 
ing branches. This elevation may extend at 
least to the infratemporal crest and even 
beyond. Separation of the masseter muscle 
from the zygoma permits the mobilized 
temporalis muscle to be delivered beneath 
the zygoma into the mandibular and skull- 
base defects while maintaining its vascular 
connection. The temporalis fascia is su- 
tured to the margin of the skull-base defect 
as the muscle is allowed to rest against the 
dura and adjacent structures (Fig 15). 

The zygoma should be replaced and sta- 
bilized with wire in its original position if it 
has been divided. A fat graft placed behind 
the lateral orbital rim will make the de- 
pression in this area less noticeable (Fig 
15). A myo-osseous temporalis cranial bone 
flap may be an adjunctive procedure to sta- 
bilize the hard palate or craniocervical de- 
fect. This is a yet-to-be-described technical 
refinement (Fig 16). 

A skin graft to the temporalis has not 
been found necessary. The wound does not 
require drainage, and we have not employed 
a nasal pack. 
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An oral antral fistula is avoided by clos- 
ing the oral cavity incision with vertical in- 
terrupted mattress 3-0 polyglycolie acid 
(Dexon) sutures (Fig 17). The facial wound 
is elosed with 5-0 chromic and 6-0 nylon. 
The scalp wound is closed with clips. 


Wound Closure: Extended 
Maxillotomy 


The maxilla is returned to its original 
position and stabilized with wire and inter- 
maxillary fixation, or compression plates. A 
nylon sack filled with antibiotic-impreg- 
nated gauze is placed in the nose and oper- 
ative defect. 


Postoperative Care 


If the dural closure is incomplete, a con- 
tinuous lumbar spinal fluid drainage is 
mandatory immediately postoperatively. 
This should be accomplished even if the 
dura has been repaired and covered with a 
well-vascularized temporalis muscle and 
fascia graft. It is allowed to remain in place 
for 1 week and is replaced if a cerebrospinal 
fluid fistula develops. Forty-five degree ele- 
vation of the patient's head is important. 

An ice cap to the cheek and temple 
reduces the risk of postoperative edema. 
Antibiotic therapy should be continued un- 
til the risk of infection has passed, usually 
about 7 days. Half-strength hydrogen per- 
oxide mouth irrigations will assist to keep 
the oral cavity clean. Saline nasal irriga- 
tions twice daily with a rubber ear bulb sy- 
ringe will assist nasopharyngeal cleansing 
after pack removal and should be continued 
for at least 2 months postoperatively. 

The percutaneous gastrostomy provides 
an avenue for immediate alimentation and 
medications. It is removed in 10 to 14 days 
when it is employed. 

Facial sutures are removed in 4 to 6 days 
and oral sutures within 2 weeks. The intra- 
nasal pack is removed each day over a 
period of 1 week when it is employed. The 
tracheostomy tube is removed when the 
patient can breathe satisfactorily and swal- 
low without aspiration, usually within a 
week postoperatively. Early ambulation is 
encouraged when the spinal drain is re- 
moved. 

Postoperative CT or MRI scans within 2 
weeks postoperatively may illustrate the 
adequacy of tumor removal. Distinction 
between residual disease and the soft tissue 
transposed for reconstruction may be diffi- 
cult. 

Ап intraoral prosthetic device may be 
constructed within 3 months. Follow-up 
evaluation of the patient at regular inter- 
vals for his or her lifetime is important. 


COMMENT 


The selection of a surgical approach 
to correct abnormalities of the cranio- 
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Table 1.—Craniospinal Lesions 
Treated by Mid-Skull-Base 
Approaches 


Benign tumors. 
Pituitary adenoma*? 
Angiofibroma '?'* 
Chondroma* 7,8.31,:3,14 
Chordoma'* 
Craniogharyngior:a* '? 3.6 
Ossifying fibrome * 
Fibrous dysplasie"* 
Nasal glioma 
Hemangioma” 
Hemangiopericytoma'* 
Lymphangioma 
Meningioma®”* 1713,14, 16-23 
Neurilemoma®*' m6, 17,21,24 
Neurofibroma 
Osteobiastoma' * '^252e 
Osteociastoma*?* 
Osteochondroma 
Osteoma"* 
Paraganglioma®’*':'®'” 
Pericytoma 
Teratogenic cyst (brain stem)* 
Malignant tumors 
Carcinoma* 11-13,75,17,27.28 
Acinic cell adenocarcinoma** 7 
Adenocarcinoma** 
Adenoid cystic carcinoma**!' (9.7 
Epidermoid (x-ray resistant) 
Chordoma** 11,13907,23,26,27,29-42 
Fibrous histiocyroma** 
Olfactory neuroBlastoma ^5 
Plasmacytoma '222 
Sarcoma 13:18,27 
Chondrosarcomma?.''. 7 
Rhabdomyosarcoma! *.? 
Other lesions 
Aneurysms*4*5c 
Arthritis (rheum:toid)??3? 
Basilar impression®?6 29,30,51-53 
Dislocation (atleido-occipital)5^5* 
Fracture with dislocation (odon:oid)5*55 
Craniospinal malformation??9?.52 
Meningocele'?5** 





cervical region depends on a variety of 
factors (Table 1). This report is prima- 
rily directed toward the management 
of chordoma of the clivus. 
Clivuschordomas originate from ec- 
topic embryonic notochordal rem- 
nants depositec in the clivus, dorsum 
sella, foramen magnum, and up and 
down the spina! canal. The tumor de- 
velops as an extradural lesion before it 
transgresses the dura. As growth con- 
tinues, it may extend to involve the 
middle eranial fossa, petrous bone, 
jugular foramen, nasopharynx, para- 
nasal sinuses, znd the posterior nasal 
cavity. Malignant change in the tumor 
with a 16% metastatic rate was re- 
ported by Chetiyawardana? in 1984. 
The multiple distribution of the ec- 
topie remnants and their neoplastic 
change explains the very poor cure 
rate, less than 30%, by current meth- 
ods of treatment. Conley and 


Clairmont” and Tarlov? suggest that 
the condition is incurable regardless of 
treatment. Long-term survival of pa- 
tients free of tumor regrowth over 10 
years is relatively rare.? Preoperative 
CT and MRI scans are helpful to de- 
termine the intracranial and extra- 
cranial extent of the disease. Its rela- 
tionship to the clival surfaces and dura 
and impingement on adjacent central 
nervous system structures is impor- 
tant. The general condition of the pa- 
tient and the rapidity of onset of the 
symptoms as well as the degree of 
neurologic deficit are important con- 
siderations. 

Preoperative physical evaluation of 
the tumor, its histologic features, de- 
gree of consistency, encapsulation, and 
mobility will assist in selection of the 
appropriate definitive treatment. The 
intent of the operative modality must 
be considered as well as the risk of the 
additional operative morbidity and 
mortality imposed on the patient with 
an already existing tumor encroaching 
on vital midbrain structures. The less 
aggressive procedure will permit bi- 
opsy and perhaps subtotal resection 
for palliation, while the more aggres- 
sive approach may involve a combina- 
tion of several procedures that may 
prove life threatening. 

Chordomas are considered rela- 
tively resistant to radiation therapy. 
The best results, however, have been 
produced by complete removal of the 
gross tumor, when feasible, followed 
by high-dose proton radiation therapy 
while attempting to reduce the dosage 
rapidly outside the target volume area. 
Central nervous system reaction is 
minimized. The overall 5-year survival 
rate reported by Amendola et al? is 
50% and is similar to that reported in 
other large series. 

The multidisciplinary approach is 
commendable, and this relates prima- 
rily to the experience and skill of the 
skull-base surgeon, the availability of 
operating room and radiotherapeutic 
equipment, as well as a mutual work- 
ing relationship among specialty sur- 
geons in the fields of otolaryngology, 
orthopedic surgery, neurosurgery, 
plastic surgery, and head and neck 
surgery. 

The imagination of the experienced 
skull-base surgeon equipped with the 
knowledge of the anatomy of and sur- 
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gical approaches to this region lends 
itself to combining or modifying es- 
tablished techniques or developing 
new ones designed to accomplish com- 
plete removal of clivus chordomas 
and to reconstruct the surgical defect. 
The extended subtotal maxillectomy 
and maxillotomy techniques are ex- 
tracranial undertakings to accomplish 
this. If the tumor removal is in- 
complete, perhaps a palliative result 
may be achieved with the additional 
assistance of proton radiation ther- 
apy. 

One advantage of these techniques is 
that they afford superior exposure of 
the middle compartment of the skull 
base between the carotid canals and 
eustachian tubes bilaterally and from 
the roof of the sphenoid to C-5. These 
approaches provide exposure of the 
mucous membrane of the nasophar- 
ynx; superior constrictor, longus capi- 
tis; temporalis, masseter, and ptery- 
goid muscles; the prevertebral fascia; 
anterior longitudinal ligament; elivus; 
base of the pterygoid plates; foramen 
ovale; sphenoid spine; infratemporal 
fossa; inferior surface of the petrous 
bone; foramen lacerum; petro-occipital 
fissure; anterior margin of the fora- 
men magnum; occipital condyles; nasal 
septum; sphenoid, ethmoid, and max- 
illary sinuses; nasal cavity; zygoma; 
coronoid process of the mandible; in- 
ternal maxillary artery; inferior or- 
bital nerve; oropharynx; hypopharynx; 
and the anterior surface of C-1 to C-5. 

The excellent exposure of the cran- 
iocervical region not only provides ex- 
ceptional accessibility to each of the 
anatomic structures in the region but 
provides unobstructed wide-field di- 
rect vision into a defect whose depth of 
field is not restricted by the limitation 
and confinement of adjacent anatomic 
structures. Manipulation of the surgi- 
cal instruments is not hindered as it is 
by other techniques that primarily 
provide wide external exposure with a 
very limited in-depth apex, internal 
exposure. Exposure is provided for 
transposition and stabilization of the 
temporalis muscle, bone, cartilage, 
and skin grafts to reconstruct the sur- 
gical defect. Exposure for rotation of 
local intranasal grafts is also provided. 
The neurosurgical state-of-the-art 
techniques for dissection and excision 
of the tumor, as well as control of 
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Table 2.—Skull-Base Approaches* 


Approach 


Direct огорһагупдоіотуг6 28.33.53 


Transpalatine'^5' 
Soft palate myotomy?* 9.2527.34,45,52 


Mandibulotomy®? 1,24,29,61,62 


Maxillectomy*? and maxillotomy 


Subfrontal-transbasal* '^** 
Subtemporal®*: 11,16,17,20,22,23,37,40,50,65 


Lateral transtemporal sphenoid** 
Suboccipital5.'6.20.22.2* 
Frontotemporal-pterional**.45.6s 
Middle fossa transspetrous*' 


Transseptal^5 2.36.3767 


Transsphenoid*®'2°:97.67 


Lateral rhinotomy?* 


Midfacial degloving®*”° 


Тгапѕеіћтоіа '2:87.70 


Transantral'?79 
Maxillotomy (LeForte 1)* 


Transhyoid"' 


Laryngopharyngectomy?? 


Transcervical*.?6.31.32.39,44,47,73 


Infratemporal fossa*"5:3.7*7s 


Transcochlear'®:'® 
Translabyrinthine'?-'* 


Retrolabyrinthine?? 


* Ant indicates anterior; and ICA, internal carotid artery. 


Area Exposed 


Lower clivus, foramen magnum, 


ant C-1 and C-2 


Middle and lower clivus 


Advantages 
Transoral 
Technically easy to perform; route 


for biopsy or palliative tumor 
removal 


Foramen magnum, ant C-1 and C-2 


Upper clivus to C-4 


Upper clivus to C-5 


Upper clivus 
Upper, unilateral clivus 


Upper, unilateral clivus 

Middle, lower clivus, foramen 
magnum 

Upper, unilateral clivus 


Upper, unilateral clivus 


All: Midclivus 


Upper clivus and sphenoid 


Upper clivus and sphenoid 


Excellent exposure; control carotid 
and jugular bleeding 


Preserves 5th, 12th nerves and 
airway; no aspiration or 
dysphagia; easy access; 
excellent exposure in short time; 


minimal morbidity; no facial nerve 


dissection, hearing preserved 
Craniotomy 


No contamination 
No contamination 


No contamination; reasonable 
lateral exposure 


Good exposure to lower third of 
clivus; no contamination 


No contamination; limited retraction 
of brain 


No contamination 


Transnasal 
All: Route for biopsy or palliative 
tumor removal 


Paranasal Sinus 


All: Route for biopsy or palliative 
tumor removal; technically easy 


Middle and upper clivus, sphenoid 


Transpharyngeal 


Both: Lower clivus, foramen 


magnum, ant cervical spine 


Lower clivus, foramen magnum, ant 


cervical spine 


Lateral clivus 


Unilateral 


Midclivus 


Very limited 


Extrapharyngeal 


Not contaminated; better control of 
ICA 


Not contaminated; better control of 
ICA 


Transmastoid 


Excellent for removal of 
meningiomas medial to IAC 
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Disadvantages 





All: Contaminated field, risk of 
meningitis; tenuous closure over 
clivus; limited exposure except 
mandibulotomy; with 
mandibulotomy, 12th nerve 
injury, time-consuming, 
dysphagia, hearing loss, poor 
cosmetic excision; oral cavity 
prosthesis with maxillectomy 


All: Need for craniotomy; brain 
retraction, especially transbasal; 
cranial nerve injury to III-VII; 
potential ICA injury; unilateral 
exposure in most instances; 
time-consuming; technically 
difficult to work around cranial 
nerves and vessels; depth of 
field narrow; anosmia 
(transbasal) 


All: Poor exposure to upper and 
lower clivus; depth to midline 
exposure; limited to midline 
exposure; dural repair difficult 


All: Contaminated field; limited 
exposure; potential for 
hemorrhage with LeForte | 
maxillotomy 


Both: Contaminated field; poor 
exposure; potential fistula; 
unnecessary sacrifice of larynx 
with laryngopharyngectomy 


Working at apex of deep wound; 
poor neck extension in elderly 


Working at apex of deep wound; 
sacrifice of 5th nerve and 
sometimes 7th; conductive 
hearing loss; unilateral 
exposure —lengthy 


Destroys cochlea, labyrinth, limited 
lateral exposure 


Destroys labyrinth, limited lateral 
exposure 





Very limited exposure if any 
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hemorrhage, requiring use cf the car- 
bon dioxide laser, ultrasonic aspirator, 
bipolar cautery, C-arm fluworoscope, 
motor-driven burrs, and operating mi- 
croscope, are employed witaout com- 
promise. Distal ligation of tke internal 
maxillary artery also assists to reduce 
blood loss. Central nervous system 
trauma is minimized by taese tech- 
niques. 

These techniques also permit exci- 
sion of tumors that may have extended 
to adjacent anatomic reg ons: nose, 
paranasal sinuses, infratemporal fos- 
sa, and cervical spine. The time re- 
quired to provide surgical azcess to the 
region is short in comparison with 
many of the other aggressive tech- 
niques. 

The morbidity is less than that as- 
sociated with the infratem»oral fossa, 
mandibulotomy, transhyoid pharyn- 
gotomy, total laryngectomy, and in- 
tracranial approaches. The hearing is 
preserved. Dissection, transposition, 
division, and/or repair o? the facial 
nerve is unnecessary. The hypoglossal 
nerve function, as well as the sensory 
function of the trigeminal nerve, is 
preserved. The tracheostomy and gas- 
trostomy tubes may be discontinued 
within 10 days. The nasal airway is 
maintained, and dysphagia and aspi- 
ration have not been severe handicaps. 
The external facial scar falls in natu- 
ral facial erease lines and is cosmeti- 
cally acceptable. 

The disadvantages of these tech- 
niques suggest that one must risk con- 
tamination of the surgical defect and 
the meninges with nasal and pharyn- 
geal flora that may lead то meningitis 
and cerebrospinal fluid fistula. Ade- 
quate antibiotic coverage and careful 
watertight closure of the soft tissues in 
the operative defect, rein?orced by cov- 
erage with a well-vascularized tempo- 
ralis muscle flap with or without fat, 
bone, or cartilage grafts, have elimi- 
nated these complications. Postopera- 
tive spinal fluid drainagefor 5 to 7 days 
is indicated if the dura closure is in- 
complete. 

Ligation of the interral carotid ar- 
tery or jugular vein via base-of-skull 


1. Kendal BE, Lee BCP. Cranial chordomas. Br 
J Radiol. 1977;50:687-698. 
2. Yuh WT, Flickinger FW, Barloon TJ, Mont- 


gomery WJ. MRI imaging of unusual chordomas. 


J Comput Assist Tomogr. 198&12:30-35. 


approach has not been necessary in our 
patients but could be accomplished if 
the necessity arose. The transcervical 
approach of Stevenson et al?! might be 
advantageous in this regard. This ap- 
proach, however, relates primarily to 
tumors that originate in the neck and 
extend to the skull base. If necessary, 
the transcervical approach might be 
combined with the maxillectomy ap- 
proach with or without mandibuloto- 
my. 

The prosthodontist is called on to 
reconstruct a maxillectomy defect and 
replace the missing teeth if the maxilla 
is removed. Adjunctive techniques to 
stabilize the hard palate with a free 
bone graft, harvested from the excised 
maxilla and placed in the temporalis 
muscle, may prove advantageous. 
Preservation of the maxilla and the 
teeth by the maxillotomy approach 
permits almost as much exposure as 
does the maxillectomy technique. Min- 
imal removal of the suprastructure 
may be required to accomplish this. 
The surgical morbidity is lessened. 

Table 2 lists the techniques for skull- 
base exposure described in the litera- 
ture as well as the area exposed, and 
the advantages and disadvantages of 
each technique. The extended subtotal 
maxillectomy and maxillotomy tech- 
niques represent, in general, a compos- 
ite of approaches from all categories 
but the last listed in Table 2. The trans- 
nasal, paranasal sinus, transpharyn- 
geal, and transmastoid approaches 
provide very limited exposure of the 
upper or lower clivus. They may repre- 
sent routes for biopsy or palliative tu- 
mor removal. The craniotomy route 
exposes the tumor primarily for in- 
tracranial subtotal removal. Perma- 
nent damage to third through seventh 
cranial nerves, brain trauma second- 
ary to retraction, unilateral exposure, 
and technical difficulties are unattrac- 
tive craniotomy features. The trans- 
cervical route represents an extrapha- 
ryngeal approach for removal of tu- 
mors involving the lower clivus or 
upper cervical spine. Contamination 
by nasopharyngeal mucus is mini- 
mized. The infratemporal fossa tech- 
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nique approaches the clivus extracra- 
nially and sacrifices hearing, the man- 
dibular nerve, and sometimes the 
seventh nerve and requires significant 
exposure time. The mandibulotomy 
technique is an excellent procedure for 
skull-base exposure. More frequently, 
it has been designed to remove neck 
lesions that secondarily involve the 
skull base and require control of the 
major neck blood vessels. The hypo- 
glossal nerve and hearing are fre- 
quently sacrificed. Prolonged aspira- 
tion and dysphagia are complications. 
The techniques for exposure and clo- 
sure of the defect are exceptionally 
lengthy. A combination of more than 
one of these techniques is appropriate 
for aggressive tumor removal. 

Although the primary concern of 
this report deals with clivus chordo- 
mas, many conditions affecting the 
skull base (Table 1) would seem to be 
appropriately addressed by the ex- 
tended subtotal maxillectomy, maxil- 
lotomy, or less aggressive techniques. 

The natural history of the growth of 
clivus chordomas is long, perhaps a 
lifetime. The final result of the multi- 
ple treatment modalities may not be 
known for 10 to 20 years following 
therapy. Contribution of case material 
to a central registry to compile maxi- 
mum information concerning each pa- 
tient may within a few years permit an 
analysis that would produce the an- 
swers to many of the concerns regard- 
ing clivus chordoma management. 

We hope that at some future time it 
can be determined which modality of 
treatment when employed initially 
may be expected to provide the highest 
cure rate, the lowest mortality and 
morbidity, and the best functional re- 
sults combined with the least expendi- 
ture of the patient's time and re- 
sources. Documentation and analysis 
of recorded cases in a qualified tumor 
registry will assist to accomplish this 
goal. 
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^ Dorsal Nasal Cyst Formation 


A Rare Complication of Cosmetic Rhinoplasty 


Karl H. Harley, MD, John P. Erdman, MD 


e A dorsal nasal cyst is a rare complica- 
tion of cosmetic rhinoplasty. The cause of 
this complication is unknown; however, 
entrapment of nasal mucosa and subse- 
quent growth through osteotomy sites are 
though: to be the basis for formation of 
these masses. We describe two patients 
with these dorsal nasal cysts and provide 
a review of the English-language litera- 
ture. The maintenance of mucosal integ- 
rity together with the meticulous removal 
of debsis from the operative site may pre- 
vent pestrhinoolasty nasal cysts. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:105-106) 


hmoplasty is a commonly per- 

formed surgical procedure for ei- 
ther cosmetie or-physiolozic purposes. 
Comp-ieatiors encountered with this 
surgery гаге!у are serious and com- 
monly occur because of failure to ob- 
tain tae desired cosmetic or functional 
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results. Other complications include 
postoperative hemorrhage and infec- 
tion, including cellulitis, abscess for- 
mation, and toxic shock. We present a 
rare cosmetic complication of nasal 
cyst formation in two patients follow- 
ing cosmetic rhinoplastic surgery. To 
our knowledge, these complications 
have only been reported in the En- 
glish-language literature three times. 


REPORT OF CASES 


СА$Е 1.— A 27-year-old woman presented 
with a soft mass over the nasal dorsum. 
During examination, the patient was noted 
to have a 1.0-cm mobile mass on the dorsum 
(Fig 1). In 1977, this patient underwent an 
augmentation rhinoplasty with Supramid 
mesh. The Supramid mesh extruded several 
years later. In 1983, she was seen by one of 
us (E.H.H.) for a revision rhinoplasty. She 
underwent surgery to have the 1.0-ст cyst 
removed. The mass was determined to be 
respiratory epithelium. She was subse- 
quently augmented with autogenous carti- 
lage, which achieved an acceptable cosmetic 
result (Fig 2). 

Case 2.—4A 22-year-old man presented 
with a mass on the left nasal dorsum (Fig 
3). The mass had slowly enlarged over a pe- 
riod of time. In April 1986, this patient was 
initially operated on for a crooked nose and 
a dorsal hump. Standard intercartilaginous 
incisions were made followed by elevation 
of the soft tissue overlying the dorsum. The 
upper lateral cartilages were released from 
the septum by incising through the nasal 
mucosa against a retractor. The dorsal 
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hump was removed and osteotomies were 
performed. The septum and upper lateral 
cartilages were appropriately trimmed. 
The incisions were closed and a nasal cast 
was applied. In February 1987, the patient 
underwent a revision rhinoplasty. A 1.5-em 
cyst was removed through an intercartilag- 
inous technique. It was noted at surgery 
that the nasal bone underlying the cyst was 
well healed without any intranasal connec- 
tions. The underlying bone was also noted 
to be depressed approximately 2 mm. His- 
tologically, the nasal mass consisted of res- 
piratory epithelium. Telephone follow-up 
with the patient’s shipmates in August 1988 
revealed there was no recurrence of the 
cyst; however, photographic documentation 
could not be obtained because the patient 
had left the US Navy. 


COMMENT 


It has been reported that nasal cysts 
are caused by either herniation of the 
nasal mucosa as noted by McGregor et 
al,' or by mucosa trapped and acting as 
a free graft developing into a cyst in 
the dorsal soft tissue as noted by 
Schulman and Westreich? Lawson et 
al? described a patient who developed a 
cyst following a rhinoplasty; they be- 
lieved the cause to be secondary to the 
entrapment of mucosa along the path 
of the osteotomies. However, we note 
that the nasal cyst described by Schul- 
man and Westreich? developed over 
the alar cartilages, while the cysts de- 
scribed by McGregor et а]! and Lawson 
et aP developed over bone. A fourth 
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Fig 1.—Case 1, preoperative view. 


case, described in the French-language 
literature, was referenced by both 
Schulman and Westreich? and Lawson 
et al? 

Rhinoplasty is a surgical procedure 
whereby small changes in technique 
can spell the difference between a suc- 
cessful operation or a complication. 
We assert that the key to the preven- 
tion of dorsal nasal cyst formation is 
twofold. First, it is extremely impor- 
tant to meticulously remove all debris 
from the operative site by suction. 
Second, the upper lateral cartilages 
must be separated submucosally. 
There are two ways of dealing with the 
upper lateral cartilages where it at- 


Fig 2.—Case 1, postoperative view. 


taches to the septum. The mucosa can 
either be detached and left intact or 
released by a transmucosal incision.* 
Johnson and Anderson‘ support the 
use of “junction tunnels,” which pre- 
serve the mucosa. In this technique, 
the mucoperichondrium and mucope- 
riosteum are elevated bilaterally at 
the junction of the septum with the 
lateral nasal wall. The upper lateral 
cartilage release is then performed 
submucosally. Thus, by maintaining 
the mucosal integrity under osteotomy 
or cartilage incision sites, the entrap- 
ment of mucosa and the formation of 
nasal cysts should be prevented. This 
small change in technique will de- 


ARCHIVES OF NEUROLOGY 
Painful Oculomotor Nerve Palsy due to Dural-Cavernous Sinus Shunt 
Simon H. B. Hawke, MBBS; Marc A. Mullie, MD, FRCSC; William F. Hoyt, MD; John 
M. Hallinan, MD, FRACR; С. Michael Halmagyi, MD, FRACP (Arch Neurol. 


1989;46:1252-1255) 


ARCHIVES OF SURGERY 

Pancreatic Cystademona: A Clinicopathologic Study 
Martin T. Corbally, MD; Oliver J. McAnena, MD; Carlos Urmacher, MD; Bob Herman, 
MD; Man Н. Shiu, MD (Arch Surg. 1989;124:1271-1274) 
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Fig 3.— Case 2, preoperative view. 


crease the potential for complication 
following rhinoplasty. 


This study was performed under the Navy 
Clinical Investigation Program, case report No. 
84-16-1968-29. 
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Letters to the Editor 


The Role of Hemilaryngectomy 
in the Management of T1 
Vocal Cord Cancer 


To the Editor.—Rothfield et al' re- 
cently published a report on a series of 
54 patients with T! squamous cell car- 
cinoma of the true vocal cord treated 
with hemilaryngectomy; 43 of 54 pa- 
tients were operated on for de novo le- 
sions. The authors are to be com- 
mended for their excellent treatment 
results. Hewever, they make several 
observations with which I take issue: 

1. The authors categorically state 
that hemilaryngectomy offers better 
eure rates than external-beam irradi- 
ation. They reported local control with 
hemilaryngectom» in 42 (98%) of 43 
patients with de novo lesions; included 
were 3 patients who died of intercur- 
rent disease. In a study of a series of 
patients with T1 vocal cord cancers re- 
cently published 5y the University of 
Florida (Gainesville), local control 
with irradiation was achieved in 144 
(93%) of 155 patients suitable for a 
conservative laryngeal procedure.’ 
Eleven patients who died of intercur- 
rent disease with the primary site 
continuously disease-free within 2 
years of treatment were not included 
in the loeal control analysis, biasing 
the comparison against the radiother- 
apy series. Rothfield et al considered 
patients who developed local recur- 
rence more than 5 years from treat- 
ment to have developed second malig- 
nancies; these patients were coded as 
having a local recurrence in our study. 
This further biases the comparison 
against the radiotherapy series. The 
significance level between the treat- 
ment groups is P — .22 (42 of 43 vs 144 
of 155). The overall rate of local control 
with voice preservation for the entire 
radiotherapy series (no exclusions) 
was 157 (95%) of 166. I submit that 
these results are essentially the same 
as those presen:ed by Rothfield et al, 
and that hemilaryngectomy and irra- 


diation offer equivalent local control 
rates. The likelihood of local control 
with irradiation is related to total 
dose, dose per fraction, and overall 
treatment time, so that local control 
with an optimal treatment schedule is 
better than the overall rate of 98%. 

2. The authors observe that hemi- 
laryngectomy provides more accurate 
staging than does management with 
irradiation. However, because the like- 
lihood of local control with hemilaryn- 
gectomy is the same as with irradia- 
tion, this additional information is 
useless. 

3. Theauthors note that follow-up is 
more straightforward and that multi- 
ple endoscopies with biopsy are 
avoided after hemilaryngectomy. In 
fact, there is far less anatomic distor- 
tion of the larynx following irradiation 
compared with hemilaryngectomy, so 
that irradiated patients are easier to 
observe. Additionally, we do not per- 
form endoscopy and/or biopsy on a 
patient following radiotherapy unless 
there is clinical evidence of recurrent 
disease; the indications for repeat fol- 
low-up endoscopy are the same no 
matter what the initial treatment. 

4. The authors state that the risk of 
a radiation-induced malignancy is 
avoided by using hemilaryngectomy. 
Multiple studies have shown no in- 
creased risk of second epithelial ma- 
lignancy in patients with head and 
neck cancer who were treated with ir- 
radiation, compared with patients 
treated with surgery." The risk of a 
radiation-induced sarcoma in the age 
group under consideration is less than 
the risk of operative or perioperative 
mortality, and the latency period is 20 
to 25 years. 

5. The authors contend that the 
“very best" radiotherapy series report 
only 80% to 90% local control rates for 
T1 vocal cord cancer. Although a num- 
ber of institutions report local control 
rates of approximately 9075 with irra- 
diation, an 8045 likelihood of local 
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control with radiotherapy would be 
considered unacceptably low by most 
radiotherapists.*? 

6. The authors state that it is only 
through salvage surgery, at the ex- 
pense of voice preservation, that eure 
rates in the 86% to 95% range can be 
obtained with irradiation. This ignores 
the authors' own data and the data 
from a number of other series showing 
that a high rate of voice preservation 
can be obtained by using hemilaryn- 
gectomy in patients in whom irradia- 
tion has been unsuccessful. 

Weagree with Rothfield et al, as well 
as with Urken and Biller,” that radio- 
therapy also results in better voice 
quality than does hemilaryngectomy. 
In addition, irradiation is less expen- 
sive than hemilaryngectomy." Roth- 
field et al do not address the manage- 
ment of T1 lesions in which tumor dis- 
tribution (ie, involvement of both true 
cords) would necessitate a total laryn- 
gectomy. In our series, local control 
with irradiation was obtained in 15 
(94% ) of 16 such patients.’ 

Because of equivalent disease con- 
trol rates and better voice quality, ra- 
diotherapy is the initial treatment of 
choice for essentially all patients with 
T1-T2 true vocal cord carcinoma at our 
institution. Situations in which we 
would recommend surgery include sal- 
vage of a local recurrence following ir- 
radiation, verrucous carcinoma that 
could be treated with a conservative 
laryngeal operation, a history of prior 
radiotherapy to the larynx, and pa- 
tient refusal to undergo irradiation. 

WILLIAM D. MENDENHALL, MD 
JAMES T. PARSONS, MD 
NICHOLAS J. CAssisI, DDS, MD 
Scott P. STRINGER, MD 
Gainesville, Fla 
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In Reply.—Mendenhall et al have 
made an impassioned argument sup- 
porting the routine use of radiation 
therapy for management of small le- 
sions of the true vocal cords. Their let- 
ter, in juxtaposition to our article, 
clearly documents the old argument 
that you can support just about any 
point of view based on articles that 
have been published in the literature. 
We congratulate them on their results. 
Our article serves only to clearly dem- 
onstrate that equally good results can 
be achieved with surgery alone. Philo- 
sophic differences between our depart- 
ments may be irreconcilable; however, 
it is apparent that decision making 
must, in the last analysis, be made on 
a patient-to-patient basis, and these 
data allow the treating physician an 
opportunity to properly counsel his/ 
her patients. 

We concur that surgery should be 
recommended for salvage of local re- 
current carcinoma following irradia- 
tion, for verrucous carcinoma, for his- 
tory of prior irradiation therapy to the 
larynx, for patient refusal to undergo 
irradiation, and, to this we add, for 
patients with involvement of the ante- 
rior commissure. 


Finally, I concur that when Т1 le- 
sions with tumor distribution involv- 
ing both vocal cords would necessitate 
a total laryngectomy, we would opt for 
management with irradiation ther- 
apy, reserving total laryngectomy for 
salvage of treatment failures. 

JONAS T. JoHNSON, MD 
Pittsburgh, Pa 


Antibiotic Treatment of Children 
With Secretory Otitis Media 


To the Editor.—Due to problems of 
medicolegal exposure, the need to ob- 
tain informed consent from parents, 
plus the expense of conducting such a 
study, Dr Thomsen and coworkers, in 
the April issue of the ARCHIVES,' indi- 
cate that there are few choices in the 
nonsurgical treatment of serous otitis 
media. 

I would like to comment that there is 
another choice that is generally for- 
gotten, both in Denmark and in the 
United States, and that is recognition 
and treatment of allergic rhinitis, usu- 
aly due to hidden food allergies. 
Referral of patients to conventional 
allergists is fruitless in these children, 
as general allergists confine their in- 
vestigations to inhalants, and inhal- 
ants are less frequently a cause of al- 
lergic rhinitis than are foods in 
children under the age of 6 years. 

Clinical ecologists who recognize the 
importance of foods and, sometimes, 
chemicals in causing serous otitis me- 
dia are able to help in detecting spe- 
cific foods and managing these chil- 
dren by systematic rotation of diet, 
supplemented by neutralizing doses of 
the foods administered sublingually. 

GEORGE E. SHAMBAUGH, JR, MD 
Hinsdale, Ill 


1. Thomsen J, Sederberg-Olsen J, Balle V, Ve- 
jlsgaard R, Stangerup S-E, Bondesson G. Antibi- 
otic treatment of children with secretory otitis 
media. Arch Otolaryngol Head Neck Surg. 1989: 
115:447-451. 


Hoarseness of the Voice due to Left 
Recurrent Laryngeal Nerve Palsy in 
Tuberculous Mediastinitis. 


To the Editor.—Over a 10-year period, 
we observed four patients with ad- 
vanced pulmonary tuberculosis who 
had hoarseness of voice. Indirect 
laryngoscopy in these patients showed 
no intrinsic abnormality of the para- 
lyzed left vocal cord. The right vocal 
cord was normal in all patients. The 
hoarseness developed while the pa- 
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tients were on antituberculous treat- 
ment for periods varying between 1 
and 4 months. 

Chest roentgenograms showed ex- 
tensive thickening of the mediastinal 
pleura in the upper zones, being much 
more marked on the left side where a 
dense pleural cloaking was seen along 
the mediastinal aspects. During the 
follow-up period, extending up to 1 
year, there was no improvement in the 
symptoms of any of the patients. 

Mediastinal fibrosis can be either 
idiopathic or of granulomatous cause, 
with histoplasmosis and tuberculosis 
being the major pathologic findings in 
the latter group. Compression of the 
superior vena cava and the esophagus 
are the most common complications of 
mediastinal fibrosis. Hoarseness of 
voice due to paralysis of the recurrent 
laryngeal nerve has been reported only 
on rare occasions.! 

The thoracic course of the left re- 
current laryngeal nerve makes the 
nerve susceptible to involvement in fi- 
brosing mediastinitis. In our patients, 
the thick pleural reaction and fibrosis 
on the left side were responsible for 
paralysis of the nerve. It is important 
to note that the symptoms developed 
while the patients were receiving anti- 
tuberculous chemotherapy; indicating 
thereby that fibrosis occurring as a 
part of healing of the tuberculous le- 
sion was the offending pathologic con- 
dition. This being so, no specific treat- 
ment can be offered to these patients. 

PRITI SHAH, DMRD 
RAVI RAMAKANTAN, MD 
Bombay, India 


1. Schowengerdt CG, Suyemoto R, Main FB. 
Granulomatous and fibrosing mediastinitis. J 
Cardiovasc Thorac Surg. 1968;57:365-378. 


Ptosis in Blepharoplasty Surgery 


To the Editor.—We would like to com- 
ment on the article by Millay and Lar- 
rabee describing the well-known tech- 
nique of levator aponeurotic ptosis re- 
pair in blepharoplasty. In their 
discussion of complications the au- 
thors mention that surgery on a ptotic 
eyelid may result in a postoperative 
ptosis on the opposite side. This has 
also been thoroughly described previ- 
ously.?* This phenomenon is observed 
in roughly 5% of ptosis cases and, as 
the authors note, is explained by Her- 
ing's law of equal innervation to the 
paired extraocular muscles. It usually 
occurs when the ptotic eyelid impinges 
on the visual axis of the dominant eye, 
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Left, Fatient with marked right-sided senile ptosis. 
Right, Manual elevation of the ptotic eyelid results in full manifestation of contralateral ptosis. 


and may result in either frank retrac- 
tion of the opposite eyelid, if the leva- 
tor muscle attachments are normal on 
the contralateral side, or inmasking of 
a true ptosis, if the contralateral leva- 
tor muscle is also abnormal. 

This “complication,” hcwever, can 
usually be aveided by proper preoper- 
ative evaluation of the patient. Testing 
for ocular dominanceshould be carried 
out in all ptotic patients. Hf the ptosis 
occurs on the side of the dominant eye, 
then the ptotic eyelid should be manu- 
ally elevated by the exammer and the 
opposite eyelid examined. Clearing of 
the visual axis in the dominant eye will 
usually result in rapid repesitioning of 
the epposite eyelid, unmasking the 
contralateral ptosis in most instances 
(Figure). Had the authcrs included 
this maneuver in their preoperative 
evaluation, the postoperative asym- 
metry demonstrated by the residual 
left ptosis in their Fig 3 might have 
been avoided. 

RoBERT C. KERSTEN, MD 
DwiGHT R. XULWIN, MD 
Cincinnati, Ohio 

1. Millay DJ, Larrabee WF. Ptosis in blepharo- 


plasty surgery. Arch Otolaryngol Head Neck Surg. 
1989;115:198-201. 


2. Lewallen W. Lid retraction syndrome due to 
‘secondary deviation.’ Am J Ophthalmol 1958; 
45:565-561. 

3. Gupta J, Jain I, Kumar К. Lid retraction 
secondary to contralateral ptosis. Br J Ophthal- 
mol. 1964;48:626-632. 

4. Gay A, Salmon M, Windsor C. Hering's law, 
the levators, and their relationship in disease 
states. Arch Ophthalmol. 1967;77:157-161. 

5. Lepore FE. Unilateral ptosis and Hering's 
law. Neurology. 1988;38:319-322. 


In Reply.—We thank Drs Kersten and 
Kulwin for their comments. Our arti- 
cle contained a description of the sur- 
рїса1 technique for ptosis repair in 
conjunction with blepharoplasty, but, 
as we stated, “ophthalmologic consul- 
tation is recommended in the initial 
workup of all patients with ptosis. In 
this way, the degree and type of ptosis 
may be redocumented and any other 
ocular abnormalities may also be 
noted." 

The main point of the authors' letter 
is that a test for ocular dominance 
should be included in the preoperative 
ophthalmologic evaluation of patients 
with ptosis. We would certainly agree 
with this recommendation. We have 
normally used the phenylephrine 
(Neo-Synephrine) test rather than the 
manual test they recommend. When 
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phenylephrine eye drops are placed 
into the eye that is most ptotic, it will 
stimulate Müller's muscle, which will 
cause the ptotic lid to raise and un- 
mask a ptosis оп the contralateral side, 
if one is present. The test is performed 
primarily when one plans a unilateral 
ptosis repair; if it were positive, a 
bilateral repair rather than a unilat- 
eral repair would be indicated. In cases 
where one already plans a bilateral re- 
pair, the results of the phenylephrine 
test would not change the surgical ap- 
proach. In both the cases we presented, 
bilateral procedures were planned and 
performed. Although it is difficult to 
evaluate strictly from photographs, we 
expect, looking at Fig 1A of Kersten 
and Kulwin, that a bilateral procedure 
is also indicated. 

We appreciate the opportunity to 
discuss one interesting aspect of the 
preoperative ophthalmologic evalua- 
tion of the patient with ptosis. There 
are other aspects that are as impor- 
tant, such as the need to consider a dry 
eye syndrome and myasthenia gravis, 
that should be included. 

WAYNE F. LARRABEE, JR, MD 
Donna J. МплаАҮ, MD 
Seattle, Wash 
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University of Virginia School of Medicine, Charlottesville 


PATHOLOGIC QUIZ CASE 1 


CPT Deborah A. Mitchell, MC, USA, MAJ Lawrence P. A. Burgess, MC, USA, Washington, DC 


A 52-year-old Hispanic woman pre- 
sented to her local dentist with a 3- 
month history of mild discomfort and 
loosening of teeth 9, 10, and 11 in her 
left maxilla. The patient denied to- 
bacco or alcohol use. She was other- 
wise in good health with no other 
medical preblems and was taking no 
medications. Examination revealed a 
hard, submucosal mass along the left 


buccal cortex of the maxillary alveolus 
involving the left incisors and the ca- 
nine, and extending along the hard 
palate up to the midline and posteri- 
orly to the level of the second molar. 
There was minimal ulceration along 
the buccal surface. Results of the re- 
mainder of the head and neck exami- 
nation were normal. A panoramic 
roentgenogram revealed severe bony 
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loss surrounding the involved teeth. A 
computed tomographic scan demon- 
strated local swelling of the alveolus 
with no involvement of the maxillary 
sinus. A biopsy specimen was obtained 
from the mass, and special stains were 
performed. 
What is your diagnosis? 


Carlos B. Ruah, MD, Minneapolis, Minn; Max April, MD; George T. Simpson, MD, Boston, Mass 


A 34-year-old black woman pre- 
sented with a 2-day history of sudden 
asymptomatic swelling of the upper 
lip. She denied any history of trauma 
or recent dertal work and her medical 
history was unremarkable. She had no 
known allergies to foods, drugs, or en- 
vironmental factors. Physical exami- 
nation revealed a fullness from the 
nostrils to the vermilion border be- 
tween the two nasolabial folds. The 


upper labiodental groove was full, as 
well, and covered with a normal-ap- 
pearing mucosa. On palpation of this 
area, a rubbery consistency was noted. 
The teeth seemed well aligned and in 
normal occlusion. Results of the re- 
mainder of the examination were nor- 
mal. 

Facial roentgenograms (Fig 1) re- 
vealed a midmaxillary erosion of the 
bone (arrowheads). Dental films re- 
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vealed the well-delineated roots of 
neighboring teeth. A computed tomo- 
graphic scan using contrast showed a 
large cystic mass with smooth bony 
erosion that had no communication 
with the maxillary sinuses. The pa- 
tient was taken to the operating room 
and the mass was enucleated through 
a large sublabial incision (Fig 2). Mi- 
croscopic findings are depicted in Fig 3. 
What is your diagnosis? 
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Pathologic Diagnosis: Spindle cell 
carcinoma (spindle cell variant of 
squamous cell carcinoma). 

Spindle cell carcinomas are unusual 
biphasic neoplasms that occur mainly 
in the upper aerodigestive tract. His- 
tologically, these tumors are charac- 
terized by surface epithelial changes 
that vary from dysplasia to invasive 
carcinoma and by an underlying pro- 
liferation of pleomorphic spindle- 
shaped cells.' The origin of the spindle 
cell component has been controversial 
for many years, and although it is 
generally considered carcinomatous, 
numerous synonyms exist, such as sar- 
comatoid squamous cell carcinoma, 
pseudosarcoma, carcinosarcoma, and 
metaplastic carcinoma. The differen- 
tiation between this tumor and a sar- 
coma becomes more difficult when the 
tumor is ulcerated with no identifiable 
surface epithelium or when the tumor 
is monophasic with no epithelial 
abnormalities? The patient we de- 
scribe falls into the category “with no 
overlying surface epithelial changes." 
The differential diagnosis includes fi- 
brosarcoma, osteosarcoma, and malig- 
nant fibrous histiocytoma. 

Histopathologic examination (Fig 1) 
demonstrates a prominent spindle cell 
stroma with a herringbone pattern of- 
ten associated with fibrosarcomas. The 
predominant cell is elongated with 
cellular and nuclear pleomorphism 
and easily identifiable mitoses. Figure 
2 demonstrates the cytokeratin stain, 
which is strongly positive, thus mak- 
ing the diagnosis of spindle cell carci- 
noma clear. It has been documented 
that keratin proteins may be regarded 
as molecular markers for stratified 
squamous epithelial cells in normal 
tissues and in neoplasms.’ However, 
Ellis et al' demonstrated that 40% of 
spindle cell carcinomas will have a 
negative keratin stain. Reasons for the 
inability to detect keratin are multi- 
factorial and include decreased num- 
bers of cells producing keratin, de- 
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creased amount of keratin within cells, 
and decreased immunoreactivity of 
the keratin due to formalin fixation. 
Consequently, a positive keratin stain 
will confirm the suspected diagnosis, 
but a negative keratin stain does not 
rule it out.'? 

Zarbo et al? have documented defi- 
nite mesenchymal differentiation with 
osseous or cartilaginous components 
in some of these lesions. In these cases, 
electron microscopy can be useful in 
confirming the cells to be of epithelial 
origin by demonstrating desmosomes 
or cytoplasmic tonofilament bundles. 
Lichtiger et al* emphasize the need for 
diligent electron microscopic examina- 
tion of specimens for evidence of epi- 
thelial derivation, since the desmo- 
somes and tonofilaments are sparse. 
Thus, to maximize the ability to deter- 
mine whether a tumor is epithelial or 
mesenchymal in origin, electron mi- 
eroscopy should be performed in cases 
in which the stains are keratin nega- 
tive. 

Spindle cell carcinomas are poorly 
differentiated carcinomas that have a 
worse prognosis than the typical 
squamous cell carcinomas. Factors 
that correlate with poor prognosis in- 
clude sessile, infiltrative lesions vs 
polypoid exophytic lesions^5 extrala- 
ryngeal location?*5 presence of re- 
gional metastases'^55 and a history of 
radiation therapy. These tumors 
within the oral cavity have a poor 
prognosis, regardless of the gross ap- 
pearance. Ellis and Corio’ reviewed 
oral cavity spindle cell carcinomas and 
found the mean survival of patients 
who died of their disease to be under 2 
years. Although no actual figure was 
given for the 5-year survival rate in 
this group, the authors thought that 
survival past this time interval was a 
significant indicator of cure. 

Distant metastases, mainly in the 
lungs or liver, are uncommon, with lo- 
cal failure being the usual cause of 
death. Surgical excision is the treat- 
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ment of choice. The role of radiother- 
apy in the treatment of this aggressive 
neoplasm remains controversial. Ellis 
and Corio' demonstrated that surgery 
alone resulted in better survival rates 
than radiation alone or in combination 
with surgery. Their conclusions were 
based on retrospective data that were 
probably indicative of the size of the 
lesion at presentation and may not 


represent the true radiosensitivity of ай 


this tumor. 

Ampil‘ presents an argument for the 
use of radiotherapy for definitive 
treatment or as an adjuvant to sur- 
gery. Based on a retrospective review 
of the literature, Ampil lists the fol- 
lowing suggestions for the use of radi- 
ation therapy in the treatment of spin- 
dle cell carcinoma: for incompletely 
resected lesions, for nodal metastases, 
preoperatively for large lesions, and 
for patients who are not surgical can- 
didates. 


The opinions or assertions contained herein are 
the private views of the authors and are not to be 
construed as official or as reflecting the views of 
the Department of the Army or Department of 
Defense. 


References 


1. Ellis GL, Langloss DVM, Heffner DK, 
Hyams VJ. Spindle-cell carcinoma of the aerodi- 
gestive tract. Am J Surg Pathol. 1987;11:335-342. 

2. Zarbo RJ, Crissman JD, Venkat H, Weiss 
MA. Spindle-cell carcinoma of the upper aerodi- 
gestive tract mucosa. Am J Surg Pathol. 
1986;10:741-753. 

3. Nelson WG, Battifora H, Santana H, Sun TT. 
Specific keratins as molecular markers for neo- 
plasms with a stratified epithelial origin. Cancer 
Res, 1984;44:1600-1603. 

4. Lichtiger B, Mackay B, Tessmer CF. Spindle- 
cell variant of squamous cell carcinoma. Cancer. 
1970;26:1311-1320. 

5. Ampil FL. The controversial role of radio- 
therapy in spindle cell carcinoma (pseudosar- 
coma) of the head and neck. Radiat Med. 
1985;3:225-229. 

6. Batsakis JG, Rice DH, Howard DR. The pa- 
thology of head and neck tumors: spindle cell le- 
sions (sarcomatoid carcinomas, nodular fasciitis, 
and fibrosarcoma) of the aerodigestive tracts. 
Head Neck Surg. 1982;4:499-513. 

7. Ellis GL, Corio RL. Spindle cell carcinoma of 
the oral cavity. Oral Surg Oral Med Oral Pathol. 
1980;50:523-534. 


Resident's Page 


- 


+4 


Pathologic Diagnosis: Cyst of the 
nasopalatine duct. 

The nasopalatine cyst is the most 
frequent nonodontogenic cyst of the 
jaw.'? Its incidence is estimated to be 
11.9% of all cysts of the jaw, and it is 
seen in 1.5% of cadaveric dissec- 
tions.'5 It cancappear at any age, but is 
seen mainly between the fourth and 
the sixth decades, with slight male 
preponderanee.' 

The palatine process of the maxilla 
joins the premaxilla by the 8th to the 
12th gestational week. In the resultant 
fissure, several eanals are formed, one 
on each side of the nasal septum 
(Stensen's ducts) and two medianly 
(the canals of Scarpa)? These two 
smaller mediancanals unite in a com- 
mon duct before entering the oral cav- 
ity and end in the incisive foramen, 
enclosing the nasopalatine duct? In 
lower mammals, the nasopalatine duct 
is patent ane contains the openings of 
the vomeronasal bodies, which are ac- 
cessory olfactory organs. In the human 
fetus, olfactery epithelium can be seen 
in this area from the 5th to the 10th 
weeks, but i: disappears before birth, 
and the duct becomes occluded in its 
lower part. The nasopalatine duct 
contains the nasopalatine nerve, the 
nasopalatine branch of the major pa- 
latine artery, a terminal branch of the 
descending septal artery, and ducts 
and cords lined with epithelium that 
can give rise to the cyst. 

Many etiologie factors have been 
suggested te affect pathogenesis of this 
cyst, among them trauma from masti- 
cation, dentures, or a direct blow; con- 
tamination by bacteria from the nose 
or oral cavity; blockage of glandular 
ducts; derivation from accessory olfac- 
tory organs; genetic and racial factors; 
and spontaneous occurrence.' If 
trauma were the most important fac- 
tor, however, the cyst would be seen 
more frequently. Furthermore, not all 
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cysts show bacteria or inflammatory 
infiltration, and pressure due to block- 
age of a glandular duct may not be 
sufficient to cause the bony changes 
seen in these patients.' Attributions to 
genetic and racial factors are based on 
the observation that the disease is 
more frequent and aggressive in 
blacks? For all these reasons, there 
may be a multifactorial etiologic basis 
for the development of this cyst. 

The majority of these lesions are 
asymptomatic and are discovered on 
routine physical and radiologic exam- 
ination.'* The most frequent symptom 
is swelling in the midline of the ante- 
rior palate, or an ill-fitting denture.'* 
Pain may occur if the cyst becomes in- 
fected or if there is pressure transmit- 
ted to the sphenopalatine ganglion.' 
Infection may also cause drainage and 
a foul or salty taste in the mouth.? Na- 
sal obstruction may occur with a large 
cyst located in the upper part of the 
duct.* 

These cysts may be demonstrated by 
occlusal roentgenographic views or on 
tomography, but computed tomogra- 
phy shows more clearly the extent of 
the cyst, the bony destruction, and the 
relationship of the lesion to surround- 
ing structures.’ The cyst presents gen- 
erally as a midline, well-defined, round 
or oval or heart-shaped radiolucency 
with a well-demarcated cortical cir- 
cumscription.^? The heart-shaped ap- 
pearance is caused by radiographic 
superimposition of the anterior nasal 
spine on the radiolucent area? A ra- 
diographic shadow of the palatine ca- 
nal less than 0.6 cm wide, in an asymp- 
tomatic patient, is considered nor- 
mal.*4 The size of these cysts varies 
considerably, mearuring between 0.8 
and 40 mm.'?* They can, however, 
reach larger sizes,’ as in the case pre- 
sented: the cyst measured 5 cm in 
diameter at the time of surgery (Fig 2). 
These lesions may splay apart the 


Arch Otolaryngol Head Neck Surg— Vol 116, January 1990 


roots of the incisors and may appear to 
involve them in the cystic cavity; in the 
majority of cases, however, the lamina 
dura of these teeth will be found intact, 
helping to make a differential diagno- 
sis from an odontogenic cyst (Fig 1). 

Histologically, these cysts consist of 
an epithelial lining surrounded by a 
connective tissue wall. The type of ep- 
ithelium varies according to the origin 
of the cyst, being of the respiratory 
type if close to the nose, cuboidal if in 
the midposition of the nasopalatine 
duct, and squamous if close to the oral 
cavity.’ This is not always the rule, 
however, and different types of epithe- 
lium may be seen in the same cyst.' In 
our case, two types of epithelium were 
present, a squamous type with multi- 
ple layers of cells and a cuboidal type 
with one layer of cells with their nuclei 
aligned in a single row (Fig 3). Occa- 
sionally, melanin can be observed, sug- 
gesting that the epithelial cells derive 
from degenerated olfactory neurons. 

Treatment consists of enucleation, 
usually through a palatal approach. If 
the cysts are very large, however, a sub- 
labial approach can be used. To our 
knowledge, no malignant transforma- 
tion has been reported, to date, and 
recurrence is гаге.! Total regeneration 
of the bone may be observed after 
surgery.’ 
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News and Comments 


External Rhinoplasty.—The Manhat- 
tan Eye, Ear, and Throat Hospital is 
sponsoring a course entitled “External 
Rhinoplasty 1990” to be held on March 
9 and 10, 1990, in New York, NY. Lec- 
tures, panel discussions, and a live 
surgical demonstration of external 
rhinoplasty will be featured. For fur- 
ther information, contact Francine 
Leinhardt, Course Coordinator, Man- 
hattan Eye, Ear, and Throat Hospital, 
210 E 64th St, New York, NY 10021; 
(212) 838-9200, extension 2776. 


Facial Cutaneous Surgery Course.— 
The Office of Continuing Medical Edu- 
cation of the University of Michigan 
Medical School, Ann Arbor, is offering 
a course entitled “Facial Cutaneous 
Surgery: Mohs, Reconstructive, Cos- 
metic.” This course, to be held from 
March 17 through 24, 1990, at the Cop- 
per Mountain (Colo) Resort, will offer 
30 hours of Category 1 credit. Spon- 
sored by the University of Michigan 
Medical School, the course will place 
emphasis on the treatment of cutane- 
ous malignancies using Mohs’ surgery. 
The course directors are Shan R. 
Baker, MD, Department of Otolaryn- 
gology, University of Michigan, and 
Neil A. Swanson, MD, Department of 
Dermatology, Oregon Health Sciences 
University, Portland. The course is di- 
rected toward physicians and surgeons 
who deal with diseases and malignan- 
cies of the skin. The focus of this course 
is directed toward primary care physi- 
cians, dermatologists, pathologists, 
general surgeons, otolaryngologists, 
ophthalmologists, and general plastic 
surgeons. For information, contact De- 
bra DeSmyther, Program Assistant, 
Office of Continuing Medical Educa- 
tion, G-1100 Towsley Center, Box 0201, 
University of Michigan Medical 
School, Ann Arbor, MI 48109-0201; 
(313) 763-1400. 


Oncology Research Conference.—The 
Office of Continuing Medical Educa- 
tion of the University of Michigan Med- 
ical School, Ann Arbor, is offering an 
upcoming course entitled “Third Inter- 
national Head and Neck Oncology Re- 
search Conference.” To be held from 
September 26 through 28, 1990, at the 
Tropicana Hotel, Las Vegas, Nev, the 
conference will place emphasis on 
workshop discussions concerning on- 
going basic and clinical research ef- 
forts. Participation is invited from 
investigators active in areas of both 
basic and clinical head and neck onco- 
logic research related to cell biology, 
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immunology, pharmaconetics, chemo- 
therapy, radiotherapy, surgery, virol- 
ogy, molecular genetics and innovative 
therapeutic approaches such as photo- 
radiation, acclerated fraction radia- 
tion, monoclonal antibody therapy, and 
adoptive immunotherapy. The course 
directors are Thomas E. Carey, PhD, 
and Gregory T. Wolf, MD, Department 
of Otolaryngology, University of Mich- 
igan. The course sponsors are The 
American Society for Head and Neck 
Surgery and the University of Michi- 
gan. For information, contact Gayle 
Fox, Program Assistant, Office of Con- 
tinuing Medical Education, G-1100 
Towsley Center, Box 0201, University 
of Michigan Medical School, Ann Ar- 
bor, MI 48109-0201; (313) 763-1400. 


National Research Forum.—The Uni- 
versity of Texas Medical Branch an- 
nounces the 31st National Student Re- 
search Forum, to be held from April 19 
through 21, 1990, at The University of 
Texas Medical Branch, Galveston. The 
purpose of the forum is the presenta- 
tion of clinical and basic science re- 
search by medical students, graduate 
students, interns, and residents. This 
forum is supported by grants from the 
American Medical Association, Edu- 
cation and Research Foundation; 
Mead Johnson Nutritional Division; 
Roche Laboratories; and the American 
Academy of Family Physicians. For 
further information, contact National 
Research Forum, Room 209 Family 
Medicine Building-Route H-56, The 
University of Texas Medical Branch, 
Galveston, TX 77550; (409) 761-3762. 


International Medical Group Elects 
Leadership.—F'acial plastic surgeons 
Ted A. Cook, MD; Norman J. Pastorek, 
MD; William H. Beeson, MD, Larry D. 
Schoenrock, MD; William Lawson, 
MD; and Edwin A. Cortez, MD; have 
been elected to leadership posts on the 
Board of Directors of the American 
Academy of Facial Plastic and Recon- 
structive Surgery. The election took 
place during the Academy’s 1989 fall 
meeting in New Orleans, La, Septem- 
ber 21 through 23. 

Dr Cook, associate professor and 
chief, Division of Facial Plastic and 
Reconstructive Surgery, Department 
of Otolaryngology-Head and Neck 
Surgery, Oregon Health Sciences Uni- 
versity, Portland, was named presi- 
dent. Dr Pastorek, associate professor, 
Department of Otolaryngology, and 
director, Division of Facial Plastic 
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Surgery, New York (NY) Hospital— 
Cornell Medical Center, was chosen as 
president-elect. Dr Beeson, Indianap- 
olis, Ind, was named secretary. 

Dr Schoenrock was reelected to 
serve as the Academy’s western region 
vice president; Dr Lawson, Mount 
Sinai School of Medicine, New York, 
NY, and chief, Department of Oto- 
laryngology, Bronx (NY) Veterans 
Hospital, was reelected to serve as the 
Academy’s eastern region vice presi- 
dent; and Dr Cortez was elected to 
serve a 3-year term as the Academy’s 
director-at-large. 


Continuing Education Program in Test- 
ing and Rehabilitation.—On April 24 and 
25, 1990, The Cleveland (Ohio) Clinic 
Foundation will sponsor a continuing 
education program entitled “Recent 
Advances in Vestibular Testing and 
Rehabilitation.” This course has been 
approved for Category 1 credit and will 
be held at the Stoffer Tower City Plaza 
Hotel, Cleveland. For further informa- 
tion, contact The Cleveland Clinic Ed- 
ucational Foundation, Department of 
Continuing Education, 9500 Euclid 
Ave, TT31, Cleveland, OH 44195-5241; 
444-5696, local; (800) 762-8172 inside 
Ohio; and (800) 762-8173 outside Ohio. 


Parent’s Guide to Teen Facial Plastic 
Surgery Available.—Facial Plastic Sur- 
gery for Teens: A Parent’s Guide is 
now available at no charge through the 
Facial Plastic Surgery Information 
Service Inc, an independent organiza- 
tion dedicated to serving as a con- 
sumer clearinghouse for information 
on facial plastic surgery. This 10-page 
pamphlet, a companion piece to the 
upcoming Teen Face Book, helps an- 
swer some questions parents may have 
when their child expresses an interest 
in, or seems to have a need for, facial 
plastic surgery. Besides explaining the 
various procedures commonly per- 
formed on teens and various preoper- 
ative and postoperative considerations 
such as risks and costs, the pamphlet 
also provides some guidance to parents 
on how to communicate with their 
children on this subject. To receive a 
free copy, contact Facial Plastic Sur- 
gery Information Service, 1101 Ver- 
mont Ave NW, Suite 404, Dept PG, 
Washington, DC 20005, or call toll-free 
(800)332-FACE in the United States; 
(800)523-FACE in Canada; and 842- 
4500 in the District of Columbia. 
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In allergic rhinitis 


Help. 
avoid a 
burning 
issue 
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Water makes the 
difference... 

E Significantly less stinging and 
burning than Nasalide" 

E \Water-based formulation 


proven safe and gentle enough 
for pediatric patients 6 years or older 


With outstanding 


efficacy 


ш Unsurpassed efficacy vs. the other 
nasal steroid" 


E Superior to cromolyn sodium in 
relieving total hay fever symptoms" 
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ъз beclomethasone dipropionate, 
monohydrate Nasal Spray, 0.042%" 
_ Water-based formulation for 
greater patient comfort’ 


"Calculated on the dried basis. 
"Nasallde (flunisolide) Is a registered trademark of Syntex Laboratorles, Inc. 


Please see brief summary of prescribing Information and references on following page. 
Copyright © 1990, Schering Corporation. All rights reserved. VP-148/ 16385506 
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Surized nasal spray in the eo of seasonal rhinitis in adults and children. Clinical Study report, 1985. 

С А, Pover GM. A comparison of beclomethasone dipropionate aqueous nasal 
Spray and sodium cromoglycate nasal spray in the management of seasonal allergic rhinitis. Allergol immu- 
nopathol. 1984:12:355-361 


VANCENASE’ AQ 
brand of beclomethasone dipropionate, monohydrate 


Nasal Spray 0.042%* 


FOR INTRANASAL USE ONLY 
*calculated on the dried basis 


INDICATIONS AND USAGE — VANCENASE AQ Nasal Spray is indicated for the relief of the symptoms of 
Seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
shown that significant symptomatic relief was obtained within three days. However, symptomatic reliel may 
Not occur in some patients for as long as two weeks. VANCENASE AQ Nasal Spray should not be continued 
beyond three weeks in tne absence of significant symptomatic improvement. VANCENASE AQ Nasal Spray 
should not be used in the presence of untreated localized infection involving the nasal mucosa 
VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
a removal 
linical studies have shown that treatment of the symptoms associated with nasal polyps may have to be 
Continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
CONS due to рор can occur after stopping treatment, cegending Оп the severity of the disease. 
ONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicales ils 


use. 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency. 

When transferred tc VANCENASE AQ Nasal Spray, careful attention must be given to patients previously 
treated for prolonged periods with systemic corticosteroids’ This is particularly important in those patients 
who have associated asthma or other clinical Conditions, where too rapid a decrease in systemic corticoste- 
roids may cause a severe exacerbation of their symptoms. 

Studies have shown’ that the combined administration of alternate day prednisone systemic treatment and 
Orally inhaled beclomethasone increased the likelihood of HPA Suppression compared to a therapeutic dose 
of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution in 
patients already on alternate day prednisone fegimens for any disease 

If recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly 
Sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If 
Such changes occur, VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted 

rocedures for discontinuing oral steroid therapy. 

CAUTIONS General: During withdrawal from oral Steroids, some patients may experience symp- 
toms of withdrawal, e.g, joint and/or muscular pain, lassitude and depression. Rarely, immediate hypersen- 
sitivity reactions may occur after the intranasal administration of beclomethasone. 

Extremely rare instamces of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized Corticosteroids. Although these have not 
been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained 

In clinical studies with beclomethasone dipropionate administered intranasally, the development of 
localized infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local therapy or discontinuance of treatment 
with VANCENASE AQ Nasal Spray. 

It persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ Nasal 

f 


ау. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spray may suppress HPA function 

VANCENASE AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections af the respiratory tract, or in untreated fungal, bacterial, systemic viral infections, or 
Ocular herpes simplex 

For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal pons, the spray must be able 
lo enter the nose. Therefore, treatment of nasal pol ps with VANCENASE AQ Nasal Spray should be 
considered adjunctive thera| у to surgical removal and/or the use of other medications which will permit 
effective penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form of 
treatment 

As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or 
longer should be examined periodically for possible changes in the nasal mucosa 

Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 
recent nasal septal ulcers, nasal surgery, or trauma should not use а nasal corticosteroid until healing has 
occurred. 

Although systemic efiects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore, larger than recommended doses should be avoided. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 
weeks by inhalation anc 82 weeks by the oral route, resulted in no evidence of carcinogenic activity. 
Mutagenic studies have not been performed 

Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation route 
Pregnancy Category C: Like other corticosteroids, parenteral (subcutaneous) beclomethasone dipro- 
pionate has been shown 10 be teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies beclomethasone was found to produce fetal 
resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of the 
thymus. No teratogenic 0: embryocidal effects have been seen in the rat when beclomethasone dipropionate 
was administered by inhalation at ten times the human dose or Orally at 1000 times the human dose. There 
are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be 
used during Apri only if the potential benefit justifies the potential risk to the fetus. 

Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers feceiving corticoste- 
foids during pregnancy. Such infants should be carefully observed 

Nursing Mothers: |! s not known whether beclomethasone dipropionate is excreted in human milk 
Because other corticosteraids are excreted in human milk, caution Should be exercised when VANCENASE 
AQ Nasal Spray is administered to nursing women. 

Pediatric Use: Safety and effectiveness in children below the age of 6 years have not been established 
ADVERSE REACTIONS In general, side effects in clinical studies have been primarily associated with 
irritation of the nasal mucous membranes. Rarely, immediate hypersensitivity reactions may occur after the 
intranasal administration ol beclomethasone dipropionate. 

Adverse reactions reported in controlled clinical trials and open studies in patients treated with 
VANCENASE AQ Nasal Spray are described below 

Mild, transient irs cid irritation following the use of beclomethasone aqueous nasal spray has 
been reported in up to 24% of patients treated, including occasional Sneezing attacks (about 4%) occurring 
immediately following use of the inhaler. In patients experiencing these symptoms, none had to discontinue 
treatment. The incidence o! irritation and Sneezing was approximately the same in the group of patients who 
feceived placebo in these studies, implying that these complaints тау be related to vehicle components of 
the formulation 

Fewer than 5 per 100 patients reported headache, nausea or lightheadedness following the use of 
VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea and tearing eyes. 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal administration of aerosolized corticosteroids (see PRECAUTIONS). 
OVERDOSAGE When used at excessive doses, systemic corticosteroid effects such as hypercorticism 
and adrenal suppression may appear. If such changes occur, VANCENASE AQ Nasal Spray should be 
discontinued slowly consistent with accepted procedures for discontinuing oral steroid therapy. The oral 
LDsp of beclomethasone dioropionate is greater than 1 g/kg in rodents. One bottle of VANCENASE AQ Nasal 
Spray contains beclomethasone dipropionate, monohydrate equivalent to 10.5 mg of beclomethasone 
dipropionate; therefore, acute overdosage is unlikely. 


Schering Corporation 
Kenilworth, NJ 07033 USA 
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Copyright © 1987, 1988, Schering Corporation. All rights reserved 
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THE AMERICAN SOCIETY 
OF 
. PEDIATRIC OTOLARYNGOLOGY 


5th Annual Scientific Meeting 
Four Seasons Hotel, Toronto, Canada, 


May 17, 18, 19th 1990 
Presidents Reception, Academic | 
Program, and Breakfast/with the 
Teachers. Social and Spouse Program 
Up to 16 Hrs CME Credit 


For Further Information and Registration Contact 
Sheila Seid, Medical Convention Planning 
550 Washington St. #621 
San Diego, CA 92103 
(619) 298-6617 
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Screening Mamm 
Guidelines 

Women with No Symptoms 

Age: 

35:39 Baseline 

30-49 Every 1-2 years 

50&up Every year 











What will you tell her about 
screening mammography? 


Many of your patients will hear about screening mam- 
mography through a program launched by the American 
Cancer Society and the American College of Radiology, and 
they may come to you with questions. What will you tell them? 

We hope you'll encourage them to have a screening 
mammogram, because that, along with your regular breast 
examinations and their monthly self examinations, offers the 
best chance of early detection of breast cancer, a disease which 
will strike one woman in 10. 

If you have questions about breast cancer detection for 
asymptomatic women, please contact us. 
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American 1891 Preston White Dr 
College of Reston. Virginia 22091 
Radiology (703) 648 8900 


AMERICAN Professional Education Dept 
CANCER National Headquarters 
SOCIETY 


90 Park Avenue 





New York, New York 10016 
or your local society 












Glasscock & Shambaugk 
SURGERY OF THE EAR, 
4th Edition 


The 4th Editiorvof this classic 
reference updates you on the many 
advances made in otologic surgery 
during the past:decade. 


Plus, it guides you step-by-step 
through the latest techniques in 
surgery with excellent surgical 
renderings — including many new to 
this edition! 


Coverage of historical backcround 
gives relevance to the techniques 
used in modern practice, while 
significant new knowledge helps 
you keep current in the field 


You'll receive vital updates for 
diagnostic imaging of the temporal 
bone e new techniques for acoustic 
and facial nerve monitoring » new 
guidelines for management »f ear 
infections, including simple and 
open cavity mastoid operations 

e plus, step-by-step coverage сї 
surgery of the ‘acial nerve, 
endolymphatic hydrops, and tumors 
of the ear. 


What's more, а carefully revsed 
chapter gives you detailed coverage 
of surgical anatomy of the temporal 
bone through dissection. 


SURGERY OF THE EAR, 4th 
Edition, not only brings you up to 
date with the recent advances in 
Otology ... it's the reference of 
choice when you want detailed, 
step-by-step coverage that guides 
you in all aspects of ear surgery! 


W.B. SAUNDERS CO. 
Harcourt Brace Jovanovich, Inc. 
6277 Sea Harbor Drive 
Orlando, FL 32887 


fe 


AHL AO 


AMAOMH(1S 


Clip and mail this no-risk coupon today! 


Puma. atthe 


W.B. SAUNDERS COMPANY 


Harcourt Brace Jovanovich, Inc. 


W2063-9 (n YES! Please reserve my copy of Glasscock & 

Shambaugh: SURGERY OF THE EAR, 4th Edition at about $110.00. If 

not completely satisfied, | may return the book with the invoice within 

30 days at no further obligation. | am returning this order form to: W.B. 

SAUNDERS COMPANY, Order Fulfillment Department, 6277 Sea 

Harbor Drive, Orlando, FL 32887. 

Also send 

O W3154-1 Dorland's ILLUSTRATED MEDICAL DICTIONARY, 27th Ed. $39.95 

O Bill me later plus postage, handling & the applicable sales tax for my area 

O Check enclosed including applicable sales tax (publisher pays postage & handling) 

O Charge my credit card including applicable sales tax (publisher pays postage & 
handling) 

D VISA О MasterCard 


My credit card & is 


О AmEx Exp dae —— / 


E CES. di d EET [ood 
Add the applicable sales tax for your area. Make checks payable 
to The W.B. SAUNDERS COMPANY. Staple this to your purchase 


order to expedite delivery. 
Full Name 


Address 


DW LESS 

* W.B. SAUNDERS COMPANY 1990. 
Professional references may be tax-deductible 
Offer valid in USA only. Prices subject to change without notice. 


Zip 


Arch. Oto 1/90 
DM#10350 


You'll have the classic 
coverage you want... 
plus all the latest 
techniques right at 
your fingertips! 









Ш Imaging of the Tempora! Bone 


ЮЕ The Open Cavity Mastoid 


Operations 


Ш Tympanoplasty 


W Diagnosis, Indications for Surgery, 


and Medical Therapy of 
Otospongiosis (Otosclerosis) 


Ш Acoustic and Facial 


Nerve Monitoring 


Ш Facial Nerve Surgery 
W Skull Base Surgery 


Ш Acoustic Neuroma and Tumors of 


the Cerebellopontine Angle 


Ш Anatomy of the Temporal Bone 


Through Dissection 


By Michael E. Glasscock, lil, M.D., 
Clinical Professor of Surgery (Otology- 
Neurotology), Associate Clinical 
Professor of Neurosurgery. Vanderbilt 
University, Nashville, TN; and George E. 
Shambaugh, Jr., M.D., Emeritus Professor 
of Otolaryngology, Northwestern 
University, Chicago, IL. Over 510 pp. 
Over 470 ills. Available March 1990. 
About $110.00. W2063-9. 


CALL TOLL-FREE 
1-800-545-2522 


8:30-7:00 Eastern Time 
to order! 
(In Fla., call 1-800-433-0001) 
Be sure to mention 


DM#10350. 


HOUSE EAR INSTITUTE 
TEMPORAL BONE SURGICAL DISSECTION COURSES — 1990 














Intensive One Week Courses (CME 53 hrs.) 
Hand pieces, burrs and basic equipmentyaré provided. 








The course is designed for the practicing otolaryngologist and senior resident in training, 
with special emphasis on the common problems encountered in daily practice. 
__ During the day participants dissect temporal bones and obsetvesclected telecasts of live and 
edi EE tapes. шы Tectures and films demonstrate the techniques of my bone surgery.as 
nbers ok, the Qrologig Medical Geg ines 5 





1990 EXE мау 20-25, 1990 a November 11-16, 1990 


February 25-March 2, 19 June 10-15, 1990 jm December 9-13, 1990 
March 25-30, 1990 September 16-21, 1990 
April 22-26, 1990 October 14-19, 1990 : 

Physicians $975.00 Residents $775.00 


Antonio De la Cruz, M.D,, Director of Education 
House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 * (213) 483-4431 








REHAB | LITATION This conference is designed to address both current issues 
treatment and rehabilitation of patients with head and neck 
cancer and the formulation of recommendations for researc 

OF TH E KE to optimize treatment and rehabilitation in the future. 


HEAD 





Physicians, nurses, dentists, therapists, and other health 
professionals dealing with any of the following patient ` 
problems should attend: 


* DRUG TOXICITY * MASTICATION 

NECK * SPEECH * PAIN 

* SWALLOWING * INFECTION 

* COSMESIS * SALIVATION 
CANCER * NUTRITION * TASTE 

* VOICE * SMELL 
p ATI ENT * EARLY VOCAL CORD CA. 

FOR INFORMATION CONTACT: 

March 14-18, 1990 INTERNATIONAL CONFERENCE AND WORKSHC 
The Ritz Carlton Hotel 4201 ST. ANTOINE, 5E-UHC 
Dearborn, Michigan DETROIT, MI 48201 


(313) 577-0804 
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Ай classified advertising orders, correspondence and payments sh 
Ciearwater, Florida 34617. Our telephone numbers are: National 800- 


ould be directed to: Archives of Otolaryngology, P.O. Box 1510, 
237-9851; in Florida 800-553-8288; Local 813-443-7666. Please do 


net send classified ads, payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 
Inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 


Box 





reail sent in care of Archives of Otolaryngology. 





CLASSIFIED 
INFORMATION 


Regular Classified 1 Time З Times 

or more* 
Cost per word $1.50 $1.35 
Minimum 20words. per issue 


"In order to earn the three-trme rate, your ad must be placed 
and prepaid at the same tima for three or more issues. 


Counting Words: Two initials are considered 
one word, each abbreviation is considered 
one word, and figures consisting of a dollar 
sign and five питеггіѕ or less are considered 
one word. Cities anc states consisting of two 
words or more are counted as one word: i.e., 
"New York" and "Sait Lake City." Zip code is 
considered one word and must appear in all 
ads. Telephone number with area code is 
considered one wore. When box numbers are 
used for replies, the words “Box ——— , с/о 
AOTO" are to be counted as three words. 


Classified Display 1Time З Times 
Full page $555 $511 
Two-thirds page 475 437 
One-half page 419 386 
One-third page 333 306 
One-sixth page 222 204 
Column inch 50 45 


Minimum display ac: one column inch 
12-time rate availabe on request. 


Closing Date 

The 25th of the second month prior to issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled 
after the clesing date. 


Send all copy, correspondence, production 
materials and payments to: 
archives of 
Otolaryngology — 
Head. Neck Surgery 
Classif ed Department 
P.O. Box 1510, Clearwater, Florida 34617 


For assistance with vour ad schedule call toll free: 


National 800-237-9851 
Florida 800-553-8988 O Local 813-443-7666 





Professioral Opportunities 


WALNUT CREEK, CALIFORNIA — We are seeking 
a BC/BE general c'olaryngologist to join three- 
person department. digh-growth, white collar sub- 
urban Bay area. Fully referred, broad spectrum 
practice. Experienced or 1990 graduate considered. 
For more informatien, please send CV to: Glenn 
Schneider, MD, The Permanente Medical Group, 
Inc., 1425 South Main Street, Walnut Creek, CA 
94596. EOE. 





OUTSTANDING NEW OPPORTUNITY. City under- 
served in otolaryngology. Full service hospital. 
Excellent staff. Nicegeography. Generous financial 
arrangements. Reply: Box #402, c/o AOTO. 





Professional Opportunities 


PEDIATRIC OTOLARYNGOLOGISTS — Expand- 


ing four-doctor group, located in the south, seeks 
pediatric fellowship-trained otolaryngologists to 
join a diverse, quality-oriented and busy practice. 
Associated with a major pediatric tertiary care refer- 
ral center. Competitive salary and comprehensive 
benefits. Partnership after two years. Please direct 
inquiries and CV to: Box #401, c/o AOTO. 


OTOLARYNGOLOGIST — BC/BE to join main 
branch of thirty-five physician, multi-specialty 
group. Excellent clinic and hospital facilities. Very 
competitive salary and benefit package. Excellent 
opportunity. Good hunting, fishing. Good schools, 
a beautiful place to raise a family. Call Executive 
Administrator collect, (701) 857-0236. Or write: Med- 
ical Arts Clinic, P.C., P.O. Box 1489, Minot, ND 
58702-1489. 





— IDAHO — 
Multi-specialty group of 27 physicians needs 
ENT. Excellent salary guarantee, incentive 
and benefit package. Abundance of outdoor 
activities. Clinic adjacent to 165-bed hospital. 
Population: 28,000 with drawing area of 
100,000. Contact: 

Michael Crane, 215 East Hawaii 
Nampa, ID 83686 * Telephone: (208) 467-1121 





SCENIC SOUTHEAST — Beautiful, historic Geor- 
gia community in search of otolaryngology physi- 
cian. Exceptional income potential. Financially 
sound, aggressive, 165-bed hospital provides attrac- 
tive financial package including strong net income 
guarantee and paid interview and relocation 
expenses. Unanimous support of recruitment effort 
by medical staff. Community boasts of good 
schools, both public and private, as well as a four- 
year college. Activities include year round oppor- 
tunities for golf, tennis, hunting and fishing. Visit 
and experience the quality of life available for you 
and your family. For more information, send CV to: 
Bill Selvey of Harris Kovacs Alderman, 4170 
Ashford-Dunwoody Road, Suite 490, Atlanta, GA 
30319. Or call: (404) 252-7987, Extension 658, 
collect. 


OTOLARYNGOLOGIST 
Board-Certified or Board-Eligible 


Otolaryngologist to join a busy, young, 
established solo practitioner in a grow- 
ing community with excellent schools, 
housing and all recreational activities. 
Modern, well-equipped office near 
Pittsburgh, Pennsylvania. 


Competitive salary and benefits. 


Please send curriculum vitae to: 


DAVID R. ROGERSON, MD 
321 Main Street, Suite 4F 
Johnstown, PA 15901 


NORTH CAROLINA: ENT tremendous practice in 
beautiful Smoky Mountain university community, 
with $100K draw, 30 minutes from ski resorts. This 
position will staff at this 141-bed, modern, acute 
care hospital. Full hospital financial support, no 
competition, outstanding referral base. Contact: 
Steve George at Tyler & Company. (404) 641-6410. 
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Faculty Positions 


OTOLARYNGOLOGIST — Department of Otolaryn- 
gology-Head and Neck Surgery, University of IIli- 
nois College of Medicine at Chicago, is seeking a 
board-certified or -eligible otolaryngologist for its 
full-time academic staff at the assistant professor 
level (tenure-track). Research experience is manda- 
tory, and success at obtaining grant support as a 
principal investigator is high!y desirable. This 
faculty member also provides direction for the ENT 
service at Cook County Hospital. For fullest consid- 
eration, please apply by February 1, 1990. Position 
to begin July 1, 1990. Send CV to: Edward L. Apple- 
baum, MD, Department Head, Department of 
Otolaryngology-Head & Neck Surgery, 1855 West 
Taylor Street, Chicago, IL 60612. The University of 
Illinois is an equal opportunity/affirmative action 
employer. 


Practices For Sale 





High volume, very successful ENT practice for sale 
in suburb of Atlanta, Georgia. Growing community, 
large referral base, quality hospital, excellent school 
system. (404) 951-8427. 


PLEASE NOTE — Address repliesto box number 
ads as follows: Box number, , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 
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KAISER PERMANENTE 
Good People. Good Medicine. 


NORTH 
CAROLINA 


Kaiser Permanente is:seeking board 
certified/eligible otolaryngologists 
for our Raleigh medical office. 
Excellent salary and benefits includ- 
ing professional liability, retirement, 
continuing education and share- 
holder opportunity. Send CV to: 


Phyllis M. Kline 

Physician Recruitment 
Coordinator-AO 

Carolina Permanente Medical 
Group, P.A. 

3120 Highwoods Bivd. 

Raleigh, N.C. 27604-1018 


or call 
(800) 277-2764 or (919) 878-5874 


Affirmative Action/Equal 
Opportunity Employer 


























Otolaryngologist 


r 
Full-Time Position 


in 
SAN FRANCISCO BAY AREA 











Active Clinical and Surgical Practice 
Resident and Medical Student Teaching 
Clinical Research Opportunities 
Competitive Salary and Outstanding 

Benefits 


Requires California License and 
Board Certification or Eligibility 


Contact: Raymond L. Hilsinger, Jr., M.D. 
Department of Otolaryngology 
KAISER PERMANENTE MEDICAL 

CENTER 
280 West MacArthur Blvd. 
Oakland, CA 94611 
Phone: (415) 596-6402 


FELLOWSHIP 
IN 
PEDIATRIC OTOLARYNGOLOGY 

JULY 1, 1991 


A two-year fellowship program is available con- 
sisting of one year devoted to clinical activities anda 
second year devoted to research activities. 


The clinical fellowship year will involve intensive 
experience in all phases of ear, nose and throat 
diseases in children, including otology, rhinology, 
bronchoesphagology, head and neck reconstructive 
surgery and training in cleft palate related problems. 


The aim of the research fellowship, sponsored by 
the National Institutes of Health (NIDCD), is for the 
trainee to develop skills in clinical and laboratory 
research which will be utilized to his/her career in 
academic pediatric otolaryngology. Requirement: U.S. 
citizen or permanent resident. 


The fellowships are under the direction of 
Charles D. Bluestone, MD and Sylvan E. Stool, MD. 


Contact: 


Department of Pediatric Otolaryngology 
CHILDREN’S HOSPITAL OF PITTSBURGH 
One Children’s Place 

3705 Fifth Avenue at DeSoto Street 
Pittsburgh, PA 15213-2583 
















CHAIRMAN 


Department of Otorhinolaryngology 
University of Kansas Medical Center 
Kansas City, Kansas 


The candidate should be board-certified and 
possess skills to respond Creatively to the 
challenge of patient care, research and teaching 
in a postgraduate otorhinolaryngology program. 
He/she must possess superb clinical skills, a 
proven track record in research and sound 
administrative abilities. The ENT Department is 
responsible for clinical care at the University 

of Kansas Hospital and the Veterans 
Administration Medical Center in Kansas 

City, Missouri. 


Interested applicants should correspond and 
send their curriculum vitae to: 


William C. Koller, MD, PhD 
Chairman, Search Committee 
Department of Neurology 
University of Kansas 
Medical Center 

39th and Rainbow 

Kansas City, KS 66103 


The University of Kansas is an equal 
opportunity/affirmative action employer. 






































PARTNERS  . 
CING .... 
PRASD MEDICINE. 














The Southern California Permanente Medical Group 
offers you the freedom to concentrate on patient care. 

We are a well-established, prepaid health care program. 
Our multispecialty group practice is a successful partnership 
composed of and managed by SCPMG physicians. 

Due to our recent growth, we are currently accepting 
applications from board eligible/certified ENT/Head & 
Neck Surgeons for clinical positions at Kaiser Permanente 
Medical Centers throughout Southern California. 

Our compensation is competitive and benefits are 
outstanding. They include: professional liability, medical 
and dental coverage, vacation and sick leave, continuing 
education, life insurance and retirement plans. After two 
years full-time employment, physicians are eligible to be 
considered for partnership. 

For a physician application, please call (800) 328-5278. 
If calling from outside of California, please call (800) 
541-7946 or send your curriculum vitae to: Physician 
Recruitment, Dept. 016, Walnut Center, Pasadena, CA 
91188-8013. 
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The Division of 
Otolaryngology 
of 


the University of 
New Mexico 
School of Medicine 


is seeking a full-time 
otolaryngologist. 
BC/BE. 


Active teaching and clinical 
practice with research 
available. 


Pediatric experience 
preferred, but will consider 
general background. 


Contact: 


Fred S. Herzon, MD 
Chief, Divison of 
Otolaryngology 

UNM School of Medicine 
Albuquerque, NM 87131 
(505) 843-2336 
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The Michael Reese Health Plan, a large 
well-established HMO serving its members 
in 20 Health Centers throughout the 
Chicago Metro area, is seeking additional 
Beard Certified/Eligible physicians in the 
following specialty: 


Otolaryngology 
Physicians with the Health Plan enjoy a full 


practice with modern facilities and equip- 
ment as well as opportunities for teaching. 


A highly-competitive salary and excellent 
benefits complement a rewarding practice 
and lifestyle. 


Interested applicants should address in- 
quiries to: 

Scott P. Smith, M.D. 

MICHAEL REESE HEALTH PLAN 
2545 Dr. Martin Luther King Dr., 
Chicago 60616 


or call (312) 808-4551 





ап-едиа! opportunity employer m/f/h 
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DIRECTOR OF 
DEPARTMENT OF 
OTOLARYNGOLOGY 
ST. LUKE’S/ROOSEVELT 
HOSPITAL CENTER 
NEW YORK, NEW YORK 


St. Luke’s/Roosevelt Hospital Center, a 1,315 bed teaching 
hospital on Manhattan's West Side, affiliated with the Colum- 
bia University College of Physicians and Surgeons, invites 
nominations and applications for a Director of the Department 
of Otolaryngology. The Director is responsible for the clinical 
and academic programs and oversees any related research, at 
both the St. Luke’s and Roosevelt sites which together serve 
a catchment population of over 500,000, as well as a large referral 
base from well beyond this local community. 


The successful candidate must qualify as a senior faculty 
member at Columbia University with demonstrated clinical and 
academic achievement. Administrative and leadership skills will 
also be required in order to maintain and foster the department's 
current accomplishments. 


Curricula vitae will be considered in strictest confidence. 


Gerard M. Turino, M.D. 
Chairman 
Search Committee for a Director of the 
Department of Otolaryngology 
St. Luke's/Roosevelt Hospital Center 
114th Street and Amsterdam Avenue 
New York, New York 10025 


An Equal Opportunity Employer M/F 


ST LUKES ROOSEVELT 
Hospital Center 





ACADEMIC POSITION 
IN 


OTOLARYNGOLOGY 
HEAD AND NECK SURGERY 


The Medical College of Ohio is seeking a 
board-certified/board-eligible otolaryngol- 
ogist to join a rapidly expanding Department 
of Otolaryngology. 


A strong interest in resident and medical stu- 
dent teaching is desirable. Opportunities are 
available to participate in both clinical and 
basic research. Salary and academic appoint- 
ment will be commensurate with experience 
and training. Benefits are excellent. An equal 
opportunity employer. 


Applicants should 
send their curriculum vitae to: 


Allan M. Rubin, MD, PhD 
Department of Otolaryngology 
Head and Neck Surgery 


MEDICAL COLLEGE OF OHIO 
P.O. Box 10008, Toledo, OH 43699 











GREATER 
PITTSBURGH AREA 


A well-established and person- 
able Otolaryngologist is seeking 
an associate tojoin his expanding 
practice. 


Located 45 minutes north of 
downtown Pittsburgh, this fam- 
ily-oriented community has an 
abundance of good housing and 
an excellent medical community. 


Salary and benefit plan plus 
partnership option, commensu- 
rate with experience. 


All inquiries held in strict confidence. 
Contact: Gary L. Schaffer, 
Vice President 


DANIEL STERN & ASSOCIAIES 


Suite 240 The Medical Center East 
211 North Whitfield Street 
Pittsburgh, PA 15206 
800-438-2476 


NORTHERN CALIFORNIA 


The Permanente Medical Group, a growing 
multispecialty group, is recruiting physicians 
in a variety of specialties for positions 
throughout our beautiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilites. 


Members of our large, multispecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 


To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc, 1814 
Franklin, 4th Floor, Oakland, California 
94612. (415) 987-4949. We are an equal 
opportunity employer. 


KAISER PERMANENTE 
Good People. Good Medicine. 


Otolaryngologist 


BC/BE — Associate 
with well-established 
31-MD multi-specialty 
group, located 45 miles 
from San Francisco 
and 20 minutes from 
Napa Valley in 
growing community 
serving 140,000. 
Patients include both 
fee-for-service and 
prepaid health plan. 


Attractive 
compensation and 
benefits. Malpractice 
provided. 


Send CV to: 


Dominic Scolaro 
Caller Box 4020 
Fairfield, CA 
94533-0410 
(707) 426-3911 


Ocdasner 


The Ochsner Clinic has expanded 
to a university Community with a 
metropolitan population of 
560,000 providing outstanding 
cultural and recreational 
opportunities. We are seeking a 
general otolaryngologist, 
preferably with either facial 
plastic or otology experience, for 
an expanding division of 
otolaryngology. 
Candidates for consideration 
must have board-certification/ 
-eligibility and at least one of the 
following: academic honors; 
excellent rating in an 
outstanding training program; 
demonstrated ability to provide a 
superior level of care. 


Interested individuals should 
forward their CV to: 


Charles M. Kantrow, Jr., MD 
Medical Director 
Ochsner Clinic of Baton Rouge 
16777 Medical Center Drive 
Baton Rouge, LA 70816 


OTOLOGY 
PRACTICE 


The late Dr. Lloyd Storrs’ 
practice, office and 
equipment 
are available, 
Lubbock, Texas. 


Dr. Storrs practiced 
in this area for 34 years, 
and his otological skills 

are world renown. 

His practice is fully 

equipped for general 

otolaryngology. 


BC/BE applicants 
please call 
Mrs. Lloyd Storrs at: 


(806) 795-4381 


All information available. 


Research Fellowship 
in 
Otolaryngology 


Wayne State University 
Detroit, Michigan 


Research fellowships are available for 
individuals preparing for academic careers 
in otolaryngology. The first is a two - three 
month award to medical students interested 
in pursuing a career in academic otolaryn- 
gology. The second is a two-year fellowship 
for abasic scientist who has recently received 
a PhD in an otolaryngology-related field. 
Fellowships begin July 1, 1990. Student 
awards are offered July 1990 -June 1991. 


Research opportunities are available in 
the following areas: tumor preparation, cell 
culture, flow cytometry, biochemistry of the 
inner ear, olfactory physiology, energy- 
linked transport in the inner ear, cancer 
immunology, deglutition, mucosal immunol- 
ogy, psychosocial interventions of cancer 
patients, cancer cell biology, vestibular 
physiology. 

For details, write to: 


Robert Mathog, MD, Chairman 
Otolaryngology 5E-UHC 


b sal 


Wayne State University 


540 East Canfield Avenue 
Detroit, MI 48201 
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REQUIREMENTS: 
Completion of a fellowship in pediatric oto- 
laryagclogy. Demonstrated competency in 
teaching and independent clinical and basic 


CONTACT: 


Otolaryngologists 


Seeking qualified and 
affable BC’BE 
otolaryngclocists to join 
rapidly expanding general 
otolaryngclogical practice 
located in Research 
Triangie Fark area of 
North Carolina. 


Excellent professional 
opportunities in 
progressive medical 
community. Pleasant and 
excellent area for raising 
a family. 


Please cantact, or send 
resume with three 
references to: 


T. Kent Watanabe, MD, 
F.A.C.S. 

Cary Ear, Nose 

& Throat Clinic 


101 Southwest Cary Parkway 


Suite 270 
Cary, North Carolina 27511 


DUTIES: 
Will direct various interrelated clinical trials 
involving otitis media management in child- 
ren. Also responsible for surgical procedures, 
patient care in the Otorhinolaryngology Am- 
bulaiory Care Center, and supervision of fel- 


lows and residents. 


research. 


Pediatric 
Otolaryngologist 


Department of Otolaryngology 
University of Pittsburgh School of Medicine 


Division of Pediatric Otolaryngology 
Children's Hospital of Pittsburgh 


Charles D. Bluestone, MD 
Director of Pediatric Otolaryngology 
CHILDREN’S HOSPITAL OF PITTSBURGH 
One Children’s Place 
3705 Fifth Avenue at DeSoto Street 
Pittsburgh, PA 15213 


Otolaryngology 


University of California, San Francisco 
and the Central California Faculty 
Medical Group seek a board-certified/ 
-eligible ENT specialist to join the staff 
at Valley Medical Center of Fresno. 
Successful candidate will interface with 
several residency programs including 
surgery, pediatrics, family practice, 
emergency medicine and oral surgery. 
УМС is a regional trauma center with 
one of the busiest emergency rooms in 
the state. Experience in facial trauma 
and an interest in pediatric ENT desir- 
able. The position also offers private 
practice opportunities in a multi- 
specialty group setting. Salary 
competitive. 






































Send curriculum vitae to: 
Herbert Gladen, MD 
Assistant Chief of Surgery 
CENTRAL CALIFORNIA 
FACULTY MEDICAL GROUP 


2212 North Winery, #130 
Fresno, CA 93703 
(209) 252-1835 


EQUAL OPPORTUNITY EMPLOYER 












of over 8,000. 






Just complete the 






20 words. 








Insert my ad 


















Institution 










Place my ad under the heading 


Enclosed is my check for $ 
of my advertising schedule. 





The Division of 
Otolaryngology 
of the 
University of South Florida 
College of Medicine 


is seeking a full-time 


Otolaryngologist 


BC with a special interest in 
otology-neurotology at the assist- 
ant professor level. A fellowship 
in otology-neurotology is 
preferred. The position is tenure 
earning and involves clinical 
practice, resident teaching and 
research. 










Contact: 


Loren J. Bartels, MD 
USF COM MDC Box 16 
12901 Bruce Downs Boulevard 
Tampa, FL 33612 
(813) 974-2411 


The University of South Florida is 
an equal opportunity /affirmative 
action employer. 













Find The 


Physician You Need Now! 


The Archives of Otolaryngology's classified recruitment advertising 
section is seen precisely by the physician you need — all otolaryngolo- 
gists and head and neck surgeons. A total targeted physician audience 


Find the physician you need now. Send us your advertising order today. 


coupon below and attach your typewritten copy. The 


next available issue is March which closes Thursday, January 25th. 


The classified rate is $1.50 per word for one issue. For three jssues 
or more, the rate is $1.35 per word per issue. Minimum classified ac is 





times, beginning with the — — issue. 





to cover full payment 











Contact Person 










Address 








City 








Telephone Number 





















Authorized Signature 


Florida (800) 553-8288 О Local (813) 443-7666 
















Send all copy and payments to: 
archives of 


Otolaryngology-  (: 
Head. Neck Surgery *: 


Classified Department 





P.O. Box 1510, Clearwater. Florida 34617 


National (800) 237-9851 














WHEN ANTIHISTAMINE THERAPY IS NOT ENOUGH... 


MOVE OVER ANTIHISTAMINES.. 





Allen $ Hanburys" 
DIVISION OF GLAXO INC ы T 

a world leader in respiratory care 
Research Triangle Park, NC 27709 





FOR BECONASE 


Unlike antihistamines, BECONASE acts directly on the 
inflammatory component, providing your allergy patient with 
symptomatic relief of seasonal and perennial rhinitis. 

More effective than astemizole for nasal symptoms?? more 
effective than terfenadine for breakthrough nasal symptoms 
on high pollen count days** 


Safety established for long-term use?" 

For more information on the use of BECONASE for the 
relief of seasonal and perennial rhinitis, dial 1-800-334-0089 
(Monday through Friday, 8AM to 4:30PM, EST). 


BECONASE. HALATION AEROSOL 


(BECLOMETHASONE DIPROPIONATE, USP) 


ALSO AVAILABLE: а 
NASAL SPRAY 0042% 
(BECLOMETHASONE DIPROPIONATE, MONOHYDRATE) 









*In two out of four measures of nasal symptoms, P<0.01. 
+See WARNINGS and PRECAUTIONS in Brief Summary of Prescribing Information on next page. tCalculated on the dried basis. 


Please consult Brief Summary of Prescribing Information on next page. 


Beconase* Inhalation Aerosol BRIEF SUMMARY 
[зон dipropionate, USP) 

‘or Nasal Inhalation Only 
Beconase AQ* Nasal Spray, 0.042%* SHAKE WELL BEFORE USE. 


(beclomethasone ropionate, monohydrate) 
Calculated on the dried basis. For Intranasal Use Only. 





The following is a brief summary only. Before prescribing, see complete prescribing information in Beconase* 
Inhalation Aerosol and Beconase AQ® Nasal Spray product labeling. 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of either preparation contraindicates its use. 


WARNINGS: The replacement of a systemic corticosteroid with Beconase® Inhalation Aerosol or Beconase AQ* 
Nasal Spray can be accompanied by signs of adrenal insufficiency. 

Careful attention must be given when patients previously treated for prolonged periods with systemic cortico- 
steroids are transferred to Beconase Inhalation Aerosol or Beconase AQ Nasal Spray. This is particularly important 
in those patients who have associated asthma or other clinical conditions where too rapid a decrease in systemic 
corticosteroids may causea severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate-day prednisone systemic treatment and 
orally inhaled beclomethasone increases the likelihood of MUSAE d y arenal (HPA) suppression 
compared to a therapeutic dose of either one alone, Therefore, Beconase Inhalation Aerosol and Beconase AQ 
Мави Spray treatment should be used with caution in patients already on alternate-day prednisone regimens (ог 
any disease 

Тед doses of intranasal beclomethasone are exceeded or if individuals are particularly sensitive or 
predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may occur, including very 
rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If such changes occur, Beconase 
Inhalation Aerosol and Beconase AQ Nasal Spray should be discontinued slowly consistent with accepted proce- 
dures for discontinuing oral steroid therapy. 


PRECAUTIONS: General: During withdrawal from oral steroids, some patients may experience symptoms of 
withdrawal, eg, joint and/or muscular pain, lassitude, and depression, 

Rarely, immediate hypersensitivity reactions may occur after the intranasal administration of beclomethasone. 

Extremely rare instances of wheezing, nasal septum perforation, and increased intraocular pressure have been 
reported following the intranasal application of aerosolized corticosteroids, Although these have not been 
observed in clinical trials with Beconase AQ® Nasal Spray, vigilance should be maintained 

In clinical studies with beclomethasone dipropionate administered intranasally, the development of localized 
infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an infection 
develops, it may require treatment with appropriate local therapy or discontinuation of treatment with Beconase* 
Inhalation Aerosol or Beconase AQ Nasal Spray. 

If persistent nasopharyngeal irritation occurs, it may be an indication for stopping Beconase AQ Nasal Spray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of Beconase Inhalation 
Aerosol or Beconase AQ Nasal Spray may suppress HPA function. 

Beconase Inhalation Aerosol and Beconase AQ Nasal Spray should be used with caution, if at all, in patients with 
active or quiescent tuberculous infections of the respiratory tract; untreated fungal, bacterial, or systemic viral 
infections; or ocular herpes simplex. 

^ Foreither preparation (офе effective in the treatment of nasal polyps, the aerosol or spray must be able to enter 
the nose. Therefore, treatment of nasal polyps with these preparations should be considered adjunctive tnerapy 
to surgical removal and/or the use of other medications that will permit effective penetration of these preparations 
into the nose. Nasal polyps may recur after any form of treatment. 

As with ay long-term treatment, patients using Beconase Inhalation Aerosol or Beconase AQ Nasal Spray over 
several months or longer should be examined periodically for possible changes in the nasal mucosa. 

Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced recent 
nasal septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has occurred 

Although systemic effects have been minimal with recommended doses, this potential increases with excessive 
doses. Therefore, larger than recommended doses of Beconase Inhalation Aerosol and Beconase AQ Nasal Spray 
should be avoided. 

Information for Patients: Patients being treated with Beconase Inhalation Aerosol or Beconase AQ Nasal Spra 
should receive the following information and instructions. This information is intended to aid in the safe and effec- 
tive use of medication. It is not a disclosure of all possible adverse or intended effects. Patients should use these 
preparations at regular intervals since their effectiveness depends on their regular use. The patient should take 
the medication as directed. It is not acutely effective, and the prescribed dosage should not be increased. Instead, 
nasal vasoconstrictors or oral antihistamines may be needed until the effects of Beconase Inhalation Aerosol or 
Beconase AQ* (beclomethasone propionata monohydrate) Nasal Spray are fully manifested. One to two weeks 
may pass before full relief is obtained. The patient should contact the doctor if symptoms do not improve, or if the 
condition worsens, or if sneezing or nasal irritation occurs. For the proper use of either unit and to attain maximum 
improvement, the patient should read and follow carefully the patient's instructions section of the package insert 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 weeks by 
inhalation and 82 weeks bythe oral route, resulted in no evidence of carcinogenic activity. Mutagenic studies have 
not been performed 

Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following treatment 
by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with beclomethasone 
dipropionate by the inhalation route. 

Pregnancy: Teratogenic Effects: Pregnancy Category С: Like other corticoids, parenteral (subcutaneous) beclo- 
methasone dipropionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given 
in doses approximately tentimes the human dose. In these studies, beclomethasone was found to produce fetal 
resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of the 
thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone dipropionate was 
administered by inhalation at ten times the human dose or orally at 1,000 times the human dose. There are no 
adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be used during 
pregnancy only if the potential benefit justifies the potential risk to the fetus. 
teratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticosteroids during 

[мау Such infants should be carefully observed. 

jursing Mothers: It is not known whether beclomethasone dipropionate 15 excreted in human milk. Because other 
corticosteroids are excreted in human milk, caution should be exercised when Beconase (beclomethasone dipro- 

ionate, USP) Inhalation Aerosol or Beconase AQ Nasal Spray is administered to nursing women 

liatric Use: Safety and effectiveness in children below 6 years of age have not been established. 


ADVERSE REACTIONS: in general, side effects in clinical studies with both preparations have been primarily 
associated with irritation of the nasal mucous membranes 

Extremely rare instances of wheezing, nasal septum perforation, and increased intraocular pressure have been 
reported following the intranasal administration of aerosolized corticosteroids (see PRECAUTIONS). 

Rare cases of immediate and delayed hypersensitivity reactions, including urticaria, angioedema, rash, and 
bronchospasm, have been reported following the oral and intranasal inhalation and administration of 
beclomethasone. 

Beconase® Inhalation Aerosol: Adverse reactions reported in controlled clinical trials and long-term open 
studies are described below. Sensations of irritation and burning in the nose (11 per 100 patients) following the use 
of Beconase Inhalation Aerosol have been reported. Also, occasional sneezing attacks (10 per 100 adult patients) 
have occurred immediately following the use of the intranasal inhaler This symptom may be more common in 
children. Rhinorrhea may occur occasionally (1 per 100 patients). 

Localized infections of the nose and pharynx with C albicans have occurred rarely (see PRECAUTIONS) 

Transient episodes of epistaxis have been reported in 2 per 100 patients, Ulceration of the nasal mucosa has 
been reported rarely. 

Systemic corticosteroid side effects were not reported during controlled clinical trials. If recommended doses 
are exceeded, however, or if individuals are particularly sensitive, symptoms of hypercorticism, ie, Cushing's 
syndrome, could occur. 

Beconase Ай* Nasal Spray: Adverse reactions reported in controlled clinical trials and open studies are 
described below. 

Mild nasopharyngeal irritation has been reported in up to 24% of patients treated, including occasional sneezing 
attacks (about 4%) occurring immediately following use of the spray. In patients experiencing these symptoms, 
none had to discontinue treatment. The incidence of transient irritation and sneezing was approximately the same 
in the group of patients who received placebo in these studies, implying that these complaints may be related to 
vehicle components of the formulation 

Fewer than 5 per 100 patients reported headache, nausea, or lightheadedness, Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea, or tearing eyes 


OVERDOSAGE: information concerning possible overdosage and its treatment appears in the full prescribing 
information RB2-1006 March 1989 





REFERENCES: 1. Kaliner MA. Pathogenesis of the late phase reaction and the mechanisms of action of cortico- 
steroids in the treatment of allergic diseases. N Engl Reg Allergy Proc. 19867(3):1-5. 2. Juniper ЕЕ Kline PA, Har- 
greave FE, Dolovich J. Comparison of beclomethasone dipropionate aqueous nasal spray, astemizole, and the 
combination in the prophylactic treatment of ragweed pollen-induced rhinoconjunctivitis. J Allergy Clin Immunol. 
1989;83(3):627-633 3. Salomonsson P Gottberg L. Heilborn Н. Norrlind K, Pegelow K-O. Efficacy of an oral anti- 
histamine, astemizole, as compared to a nasal steroid spray in hay fever. Allergy. 1988:43(3):214-218. 4. Beswick 
KBJ, Kenyon GS, Cherry JR. A comparative study of beclomethasone dipropionate aqueous nasal spray with ter 
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the oropharynx. Ceftin is not indicated for the prophylaxis of subsequent rheumatic fever because 
data to support such use are not yet available.) 

2. Otitis Media caused by S pneumoniae, H influenzae (ampicillin-susceptible and ampicillin-resistant 
strains), M catarrhalis (ampicillin-susceptible strains), and S pyogenes (group A beta-hemolytic 
streptococci). 

3. Lower Respiratory Tract Infections (bronchitis) caused by S pneumoniae, H influenzae (ampicillin- 
susceptible strains), and H parainfluenzae (ampicillin-susceptible strains). 

4. Urinary Tract Infections caused by £ coli and K pneumoniae in the absence of urological 
complications. 

5. Skin and Skin Structure Infections caused by S aureus and S pyogenes (group A beta-hemolytic 
streptococci). 

Bacteriological studies to determine the causative organism and its susceptibility to cefuroxime 
should be performed. Therapy may be started while awaiting the results of these studies. Once these 
results become available, antibiotic treatment should be adjusted accordingly. 


CONTRAINDICATIONS: Ceftin® is contraindicated in patients with known allergy to the cephalosporin 
group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN® IS INSTITUTED, CAREFUL INQUIRY SHOULD BE MADE 
TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO 
CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY 
TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TO ANY 
PATIENT WHO HAS DEMONSTRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN 
ALLERGIC REACTION TO CEFTIN OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE HYPERSENSI- 
TIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES. 

Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad- 
spectrum antibiotics); therefore, it is important to consider its diagnosis in patients who develop 
diarrhea in association with antibiotic use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon and may permit overgrowth 
of clostridia. Studies indicate that a toxin produced by Clostridium difficile is one primary cause of anti- 
biotic-associated colitis. Cholestyramine and colestipol resins have been shown to bind the toxin in vitro. 

Mild cases of colitis may respond to drug discontinuation alone. Moderate to severe cases should be 
managed with fluid, electrolyte, and protein supplementation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, oral vancomycin is the 
treatment of choice for antibiotic-associated pseudomembranous colitis produced by C difficile. Other 
Causes of colitis should also be considered. 


PRECAUTIONS: General: If an ale reaction to Ceftin* occurs, the drug should be discontinued, 
and, if necessary, the patient should be treated with appropriate agents, eg, antihistamines, pressor 
amines, or corticosteroids. 
As with other antibiotics, prolonged use of Ceftin may result in overgrowth of nonsusceptible 
organisms. If superinfection occurs during therapy, appropriate measures should be taken. 
road-spectrum antibiotics should be prescribed with caution for individuals with a history of colitis. 


Information for Patients: (Pediatric) Ceftin is only available in tablet form. During clinical trials, the tablet 
was well tolerated by children who could swallow the tablet whole. Children who cannot swallow the 
tablet whole may have the tablet crushed and mixed with food (eg, applesauce, ice cream). However, it 
Should be noted that the crushed tablet has a strong, persistent, bitter taste. Discontinuance of therapy 
due to the taste and/or problems of administering this drug occurred in 13% of children (range, 2% to 28% 
across centers). Thus, the physician and parent should ascertain, preferably while still in the physician s 
office, that the child can ingest Ceftin reliably. If not, alternative therapy should be considered. 


Drug/Laboratory Test Interactions: A false-positive reaction for glucose in the urine may occur with 
copper reduction tests (Benedict's or Fehlings solution or with Clinitest® tablets), but not with 
enzyme-based tests for glycosuria (eg, Clinistix®, Tes-Tape®). As a false-negative result may occur in the 
ferricyanide test, it is recommended that either the glucose oxidase or hexokinase method be used to 
determine blood plasma glucose levels in patients receiving Ceftin. 

ие does по! interfere with the assay of serum and urine creatinine by the alkaline picrate 
method. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no long-term studies in animals have 
been performed to evaluate carcinogenic potential, no mutagenic potential of cefuroxime was found in 
standard laboratory tests. 

Reproductive studies revealed no impairment of fertility in animals. 


Pregnancy: Pregnancy Category B: Reproduction studies have been performed in rats and mice at doses 
up to 50 to 160 times the human dose and have revealed no evidence of impaired fertility or harm to the 
fetus due to cefuroxime axetil. There are, however, no adequate anc well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration should be given to 
discontinuing nursing temporarily during treatment with Ceftin. 


ADVERSE REACTIONS: The adverse reactions to Ceftin* are similar to reactions to other orally 
administered cephalosporins. Ceftin was usually well tolerated in controlled clinical trials. Pediatric 
patients pun crushed tablets during clinical trials aur of the bitter taste of Ceftin Tablets [see 
ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Information for Patients: (Pediatric)]. The 
majority of adverse events were mild, reversible in nature, and did not require discontinuance of the drug. 
The incidence of gastrointestinal adverse events increased with the higher recommended doses. 
Twenty-five (25) patients have received Ceftin 500 mg twice a day for one to 2.5 months with no increase 
in frequency or severity of adverse events. 

The following adverse reactions have been reported. 

Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 2.0% of patients. Diarrhea 
occurred in 3.5% of patients. Loose stools occurred in 1.3% of patients. There have been rare reports of 
pseudomembranous colitis. 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted with crushed tablets, 
complaints due to taste ranged from 0/8 (0%) in one center to 47/71 (66%) in another center. 
Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and urticaria (0.2% of patients) have 
been observed. One case of severe bronchospasm has been reported among the approximately 1,600 
patients treated with Ceftin. Of the patients treated with Ceftin who reported a history of delayed 
hypersensitivity to a penicillin and not a cephalosporin, 2.9% of patients experienced a delayed 
hypersensitivity reaction to Ceftin. 

Central Nervous System: Headache occurred in less than 0.7% of patients, and dizziness occurred in less 
than 0.2% of patients. 


Other: Vaginitis occurred in 1.9% of female patients. 


Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), ALT (SGPT, 16% of 
patients), and LDH (1.0% of patients) have been observed. Eosinophilia (11% of patients) and positive 
Coombs test (04% of patients) have been reported. 


In addition to the adverse reactions listed above that have been observed in patients treated with 
Ceftin, the following adverse reactions and altered laboratory tests have been reported for cephalosporin 
class antibiotics: 

Adverse Reactions: Allergic reactions including anaphylaxis, fever, colitis, renal 
dysfunction, toxic nephropathy, and hepatic dysfunction including cholestasis. 

Several cephalosporins have been implicated in triggering seizures, particularly in 
patients with renal impairment when the dosage was not reduced. If seizures associated 
with drug therapy should occur, the drug should be discontinued. Anticonvulsant therapy 
can be given if clinically indicated. 

Altered Laboratory Tests: \ncreased prothrombin time, increased BUN, increased 
creatinine, false-positive test for urinary glucose, increased alkaline phosphatase, 
neutropenia, thrombocytopenia, and leukopenia. 
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For the most illuminating material 
available on the care of the voice... 


The Voice Foundation 
PUBLICATIONS 


SYMPOSIUM TRANSCRIPTS 


Symposium proceedings are published in the official 
journal publication of The Voice Foundation, 
Journal of Voice, available from Raven Press, 

1185 Avenue of the Americas, New York, NY 10036. 
Published quarterly. Subscription price: 

Individuals — $75.00 (U.S.) $89.00 (Non-U.S.) 
Institutions — $89.00 (U.S.) $103.00 (Non-U.S.) 
Single copy — $26.00 


From the proceedings prior to the 1985 14th 
Symposium, transcripts of each symposium are 
published in two volumes: one volume contains 
the scientific papers presented at the symposium, 
the second volume contains the pedagogic and 
medical material. Available in sets or individually. 


OTHER PUBLICATIONS 


Spastic Dysphonia: State of the Art 1984 
Edited by George A. Gates, M.D. 

Transcripts of Panel Discussion, International 
Symposium on the Larynx, University of California, 
School of Medicine, San Francisco, California. 
42pp. Softbound $15.00 U.S. 


AUDIO VISUAL CASSETTES 
— NEW! — 


Diversity of the Normal Larynx 
by Janina Casper, Ph.D., Raymond H. Colton, Ph.D. 
and David W. Brewer, M.D. 


20 minutes, color and sound, $65.00 (U.S.) 
(NTSC only) ! 


Dynamics of the Singing Voice 

by Dr. Rafael Garcia-Tapia 

20 minutes, color and sound, $65.00 U.S. (NTSC) 
$125.00 U.S. (PAL-SECAM) 


Laryngostroboscopy and Phonosurgery 
by Guy Cornut, M.D., Marc Bouchayer, M.D. 
and Hans Hartmann 

24 minutes, color and sound, 

$65.00 U.S. (NTSC) 


Phonosurgery on Singers 
by Guy Cornut, M.D. and Marc Bouchayer, M.D. 


25 minutes, color and sound, $65.00 U.S. (NTSC) 


Also available is a library of 26 audio visual cassettes 
that covers a variety of voice related topics. Available 
in 3 sizes: ж" U-Matic,  " VHS and %” Beta. 

AII sizes in NTSC and PAL-SECAM formats. 


For more detailed information on publications and 
audio visual cassettes, please write: 
The Voice Foundation 
40 West 57th Street, Room 300 
New York, New York 10019 
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Instructions for Authors 


NorE: Please read t*ese instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 

Send manuscripts by first-class mail to Byron J. Bailey, MD, 
Chief Editor, Arch:ves of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
765-9040, Manuscripts are received with the understanding that 
they are not under-simultaneous consideration by another publi- 
cation. Accepted manuscripts become the permanent property of 
the ARCHIVES anc may not be published elsewhere without 
permission from the publisher (АМА). 

Any manuscript, Letter to the Editor, or other material sent for pub- 
lication must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association’s tak- 
ing action in reviewing and editing my submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all copyright own- 
ership to the AMA imthe event that such work is published by the AMA.” 
We regret that transmittal letters not containing the foregoing 
language signed by ail authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.—A1l accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for 211 statements in his work, including changes 
made by the copy editor. 

Title.—Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page)—The title page should include all 
authors’ full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract (Second Page).—Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do not 
include a "summary" section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-em (8% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Système International 
throughout the manuscript. 

References.— List references, double-spaced, in consecutive 
numerical order (ihe order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the or:ginal number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors (list all authors and/or editors up to six; 
if more than six, list the first three and “et al"), (2) title, (3) jour- 
nal name (as abbreviated in Index Medicus), (4) year, (5) volume 
number, and (6) inclusive page numbers, in that order. References 
to books should inc ude (1) authers (list all authors and/or editors 
up to six; if more than six, list the first three and “et al”), (2) chap- 
ter title (if any), (3. editors (if any), (4) title of book, (5) city of pub- 
lication, (6) publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator should be included when ap- 
propriate. The author is responsible for the accuracy and completeness 
of the references and for their correct text citation. Please note this 
journal’s punctuation and sequence style preference in previously 
published reference listings. 


(SI) measurements 


Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-ст (8% X 11-іп 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.—Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 17.3 ст (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES’ 
contribution, the author’s share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure.—In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 





PLEASE Note: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 

(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 

(3) Failure to convert to SI units. 

(4) References not in proper format, not in numerical 
order, or not cited in text. 

(5) Use of 1%-spacing rather than double-spacing. Do not 
justify lines. 

(6) Failure to send two sets of illustrations/photographs. 

(7) Title too long. 

(8) Failure to label abstract or to provide abstract. 

(9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 

—— (10) Failure to include copyright transmittal letter. 

—— (11) Failure to include all authors' personal signatures on 

copyright transfer form. 
—— (12) Failure to designate the corresponding author and 
provide phone number and address. 
—— (13) Failure to get consent forms for illustrations previously 
published elsewhere. 
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Water makes the 
difference... 

E Significantly less stinging and 
burning than Nasalide" 

E Water-based formulation 


proven safe and gentle enough 
for pediatric patients 6 years or older 


With outstanding 


efficacy 


E Unsurpassed efficacy vs. the other 
nasal steroid"? 


E Superior to cromolyn sodium in 
relieving total hay fever symptoms? 
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"e beclomethasone dipropionate, 


monohydrate Nasal Spray, 0.042%’ 
Water-based formulation for 
greater patient comfort! 


“Calculated on the dried basis. 
Nasalide (flunisolide) Is a registered trademark of Syntex Laboratories, Inc. 


Please see brief summary of prescribing Information and references on following page. 


Copyright © 1990, Schering Corporation. All rights reserved. VP-148/16385506 





References: 1. Bronsky EA, Таграу М, Tinkelman DA, Bush JK. A comparison of two dosing regimens of 
beclomethasone dipropionate aqueous nasal spray and flunisolide nasal spray in the treatment of acute sea- 
sonal rhinitits. /mmunol & Allerg Pract. 1987:1X(5):165/11-170/16. 2. Anderson P, Boyd G, Chatterjee SS, et al 

A comparison of beclomethasone dipropionate aqueous nasal spray and beclomethasone dipropionate pres- 
surized nasal spray in the management of seasonal rhinitis in adults and children. Clinical study report, 1985 

3. Morrow-Brown H, Jackson FA, Pover GM. A comparison of beclomethasone dipropionate aqueous nasal 
spray and sodium X^ am nasal spray in the management of seasonal allergic rhinitis. А//елдо/ Immu- 
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VANCENASE' AQ 
brand of beclomethasone dipropionate, monohydrate 


Nasal Spray 0.042%* 


FOR INTRANASAL USE ONLY 
*calculated on the dried basis 


INDICATIONS AND USAGE VANCENASE AQ Nasal Spray is indicated for the relief of the symptoms of 
seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
shown that significant symptomatic relief was obtained within three days. However, symptomatic relief may 
not occur in some patients for as long as two weeks. VANCENASE AQ Nasal Spray should not be continued 
beyond three weeks in tne absence of significant symptomatic improvement VANCENASE AQ Nasal Spray 
should not be used in the presence of untreated localized infection involving the nasal mucosa. 

VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
"m removal 

linical studies have shown that treatment of the symptoms associated with nasal polyps may have to be 

continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
symptoms due to pops can occur after stopping treatment, depending on the severity of the disease 
CONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 


use. 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency. 

When transferred to VANCENASE AQ Nasal Spray, careful attention must be given to patients previously 
treated for prolonged periods with systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid a decrease in systemic corticoste- 
roids may cause a severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate day prednisone systemic treatment and 
orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic dose 
of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution in 
patients already on alternate day prednisone regimens for any disease. 

If recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly 
sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If 
such changes occur, VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted 

rocedures for discontinuing oral steroid therapy. 

RECAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 
toms of withdrawal, e.g., joint and/or muscular pain, lassitude and depression Rarely, immediate hypersen- 
sitivity reactions may occur after the intranasal administration of beclomethasone 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteroids. Although these have not 
been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained 

In clinical studies with beclomethasone dipropionate administered intranasally, the development of 
localized infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local therapy or discontinuance of treatment 
with VANCENASE AQ Nasal Spray 
P If persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ Nasal 

pray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spray may suppress НРА tunction. 

VANCENASE AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract, or in untreated fungal, bacterial, systemic viral infections, or 
ocular herpes simplex 

For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps, the spray must be able 
to enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
considered adjunctive therapy to surgical removal and/or the use of other medications which will permit 
effective penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form of 
treatment. 

As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or 
longer should be examined periodically for possible changes in the nasal mucosa 

cause of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 
recent nasal septal ulcers, nasal surgery, or trauma should not use а nasal corticosteroid until healing has 
occurred 

Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore, larger than recommended doses should be avoided 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 
weeks by inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity. 
Mutagenic studies have not been performed. 

Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation route. 

Pregnancy Category C: Like other corticosteroids, parenteral (subcutaneous) beclomethasone dipro- 
pionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies beclomethasone was found to produce fetal 
resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of the 
thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone dipropionate 
was administered by inhalation at ten times the human dose or orally at 1000 times the human dose There 
are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be 
used during pregnancy only if the potential benefit justifies the potential risk to the etus. 
Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticoste- 
roids during pregnancy. Such infants should be carefully observed 

Nursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human milk 
Because other corticosteroids are excreted in human milk, caution should be exercised when VANCENASE 
AQ Nasal Spray is administered to nursing women. 

Pediatric Use: Safety and effectiveness in children below the age of 6 years have not been established 
ADVERSE REACTIONS In general, side effects in clinical studies have been primarily associated with 
irritation of the nasal mucous membranes. Rarely, immediate hypersensitivity reactions may occur after the 
intranasal administration of beclomethasone dipropionate 

Adverse reactions reported in controlled clinical trials and open studies in patients treated with 
VANCENASE AQ Nasal Spray are described below. 

Mild, transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has 
been reported in up to 24% of patients treated, including occasional sneezing attacks (about 4%) occurring 
immediately following use of the inhaler. In patients experiencing these symptoms, none had to discontinue 
treatment. The incidence of irritation and sneezing was approximately the same in the group of patients who 
received placebo in these studies, implying that these complaints may be related to vehicle components of 
the formulation 

Fewer than 5 per 100 patients reported headache, nausea or lightheadedness following the use of 
VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea and tearing eyes 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal administration of aerosolized corticosteroids (see PRECAUTIONS) 
OVERDOSAGE When used at excessive doses, systemic corticosteroid effects such as hypercorticism 
and adrenal suppression may appear. If such changes occur, VANCENASE AQ Nasal Spray should be 
discontinued slowly consistent with accepted procedures for discontinuing oral steroid therap The oral 
1050 of beclomethasone dipropionate is greater than 1 g/kg in rodents. One bottle of VANCENASE AQ Nasal 
Spray. contains beclomethasone dipropionate, monohydrate equivalent to 10.5 mg of beclomethasone 
dipropionate; therefore, acute overdosage is unlikely 


Schering Corporation 
Kenilworth, NJ 07033 USA 


Revised 8/88 16102202-J8S 
Copyright © 1987, 1988, Schering Corporation. All rights reserved VP-148/16385506 








From the 
Manufacturers 
of the 

Hilger Nerve 
Stimulator... 


Silverstein 
Facial Nerve 
Monitor/Stimulator 


Effective as EMG in locating the 


facial nerve. . .at Far Less Cost! 
W ULTRA VE MUSCLE SENSOR 


JEW LIGHTED DIGITAL STIMULUS DI 
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NEW STIMULUS VERIFICATION INDICAT 

é monitors all connections ee 


WR MEDICAL ELECTRONICS CO. 


123 North Second St., Stillwater, MN 55082 
Telephone: 612/430-1200 





NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 


announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
April 19-21, 1990 
October 4-6, 1990 
January 17-19, 1991 


EMMETT Е. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
*Facial Recess Techniques  *Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 
*Stapedectomy Techniques — *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on femporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 
Toni Levine, М.р. 

For Further Information, contact: Stanley Yankelowitz, M.D. 

Arthur Tortorelli, Technical Director 

Temporal Bone Laboratory 

New York Eye & Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 

(212) 598-1395 


Chairman, Department of 
Otolaryngology /HNS 
Frank E. Lucente, M.D. 
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Transderm Scóp should not be used in children. Use with 
special care in the elderly and in patients taking 

drugs (including alcohol) capable of causing y 

CNS effects. Dryness of the mouth occurs 

in about two thirds of people. Please 
see Prescribing Information on 4 
next page before 
prescribing. 





Transderm Scop" 
scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scóp is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scóp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scóp provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scóp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scóp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scóp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 
operating dangerous machinery. A patient brochure is available. 
Drug Interactions 
Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scóp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

Itis not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Ѕсӧр is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scóp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scóp is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 


occurs in less than one sixth of the people. Transient impairment 


of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scóp: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scóp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
ScOp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scop disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 


CIBA 


References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scóp* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price М et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scóp, compared to 50% with Dramamine* 
(Р>0.05). 


659-5065-А © 1988, CIBA. 
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IS МОТ 
FOR 
UNBORN 
BABIES 


Having a бабу is a time to take ' 
special care of yourself. When 
you’re pregnant, everything 

you eat and drink affects the 
child you are carrying. 


Drinking beer, wine or liquor 
may hurt your baby. Heavy 
drinking can result in serious 
permanent mental and physical 
birth defects. 


Alcohol is not something to be 
taken lightly during pregnancy. 
For baby's sake... and 

yours. . .the safest choice is 
not to drink during pregnancy. 


For more information, write the 
National Clearinghouse for 
Alcohol Information, Box 2345, 
Rockville, MD 20852. 


NIAAA мточа этле он ALCOHOL ABUSE AND ACOHOUSM 


. If Snow Makes the Difference... 


Come Study With Us! 


SKITOWN, USA 


t Kids & Seniors Ski Free 
Ski-In, Ski-Out 


~ The 12th Annual Sisson Head and Neck 
Spring Workshop 


Ц. iin INTERNATIONAL 
Podiatric Surgery FACULTY 
en iium a M. Amatsu, Japan 
Facial Nerve Management D. Brasnu, France 
coa ыйынды P. Bridger, Australia 
Orbit & Otic Nerve W. Coman, Australia 
е: т? G. Croxson, Australia 
БОЕО Pbeenctruction J. Kennedy, Australia 
Parathyroid Medicine & Surgery K .H. Kim, Korea 
Й а ра W. Mann, W.Germany 
Rigid Fixation; Holiow Titanium Screw J. Prein, Switzerland 
System; Mandibular Reconstruction L. Ryan, Australia 
<y 
No. AMERICAN FACULTY à INFORMATION 
O. Al-Mefty М. Kies C.Senders || THE Best Course in Otolaryngology" | Northwestern University 
R. Atiyah J. Lore G. Sisson уй e 1-312-908-8920 
Жен "T ш S. Sobol "An Excellent Educational Opportunity” 
. Bogan гу R. Sofferman Harvey Tuck MD 
L.DeSanto J.McMahan М. Spaulding даг TUITION 
I Doncavage A Noyek бшп || "My Favorite Course in Otolaryngology" || $600 by Nov.15, 1989 
J.Freeman K.Olson M. Sullivan Iren CHINE S ($300 Resident) 
= ане ар, E ig E iras "The Best Course in Otolaryngology" 
mee d 4 Fred Turnbull, M.D. 
D. Hanson E. Russell P. Ward REGISTRATION 


aD. Hoffman G. Schecter 
|. Janecka — S. Schaefer 
D. Kamerer У. Schramm 


"One of the Better Courses in O-HNS" i 
mete ursann. мр. | Any Mountain Tours 
1-800-468-3455 





HOUSE EAR INSTITUTE 
TEMPORAL BONE SURGICAL DISSECTION COURSES — 1990 
AB АСЕ АЕ a ЕАР Е RS ee eee] 


Intensive One Week Courses (CME 53 hrs. i 


Hand pieces, burrs and basic equipme 























The course is designed for the practicing otolaryngol 


Bt in training, 
isis on the common problems et encount 











ау a" or November 11-16, 1990 
February 25- 199955 "june 10-15, 19901 December 9-13, 1990 
March 25-30, 1990 September 16-21, pem aum 


April 22-26, 1990 October 14-19, 1990 


Physicians $975.00 





Antonio De la Cruz, M.D., Director of Education , 
House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 * (213) 483-4431 








The Department of Otolaryngology at 


The University of Texas Medical Branch 
presents its 


21st ANNUAL OTOLARYNGOLOGY CONFERENCE 


WHAT'S NEW IN OTOLARYNGOLOGY 


June 14-16, 1990 - San Luis Resort Hotel • Galveston, Texas 
Guest Faculty Topics 
Update of new views of cancer staging 
H s: Bryan Neel 5 lll, M D, Ph D Management of nasopharyngeal cancer 
Professor and Chairman of Otolaryngology New approaches to frontal sinus surgery 
Mayo Clinic Dilemmas in diagnosis 


Jack V. Houg h i MD Thyroid gland neoplasm 


Recent advances in implantable auditory 
President, Hough Ear Institute • Oklahoma City prosthesis 


Director, Central Ear Research Institute Update in tympanoplasty & stapedectomy 

Clinical Professor of Otolaryngology at the * Face lifts • Maxillofacial injuries 

University of Oklahoma Health Sciences Center Rhinoplasty and septoplasty 

Н А Management of facial skin malignancy 
Eric J. Dierks, MD, DMD New techniques in endoscopy, voice 

Assistant Professor of Otolaryngology disorders and phonosurgery 

UT Southwestern Medical School at Dallas ...And many other timely topics! 


13 Hours AMA Category 1 FEES: Physicians $250; Residents and Nurses $125 


For more information contact MARTHA BERLIN, Conference Coordinator 
көн Es BAILEY, MD UTMB Office of Continuing Education J-34, Galveston, TX 77550-2782 
ourse Director (409) 761-2934 - FAX (409) 761-4706 





In bacterial sinusitis... 


First time, first-line for clinical certainty 





—" 


Brief Summary of Prescribing Information 


Indications and Usage: AUGMENTIN* is indicated in the treatment of infections 
eerie susceptible strains of the designated organisms in the conditions 
ist ow 
Lower Respiratory Infections caused by B-lactamase-producing strains of 
Hemophilus influenzae and Branhamella catarrhalis. 
Otitis Media caused by B-lactamase-producing strains of Hemophilus 
influenzae and Branhamella catarrhalis. 
Sinusitis caused by B-lactamase-producing strains cf Hemophilus influenzae 
and Branhamella catarrhalis. $ 
Skin and Skin Structure Infections caused by B-lactamase-producing strains 
of Staphylococcus aureus, Е coli, and Klebsiella m Е 
Urinary Tract Infections caused by B-lactamase-producing strains of E. coli, 
Klebsiella spp. and Enterobacter spp. ў y 
While AUGMENTIN is indicated only for the conditions listed above, infections 
caused by ampicillin susceptible organisms are also amenable to AUGMENTIN 
treatment due to its amoxicillin content. Therefore, mixed infections caused by 
ampicillin Sere organisms and 8-lactamase-producing organisms suscep- 
tible to AUGMENTIN should not require the addition of another antibiotic. 

Bacteriological studies, to determine the causative organisms and their suscepti- 
bility ў AUGMENTIN, should be performed together with any indicated surgical 
procedures. 

Therapy may be instituted prior to obtaining the results from bacteriological 
and ЕГО ity studies to determine the causative organisms and their suscepti- 
bility to AUGMENTIN when there is reason to believe the infection may involve 
any of the 9-lactamase-producing organisms listed above. Опсе the results are 
known, therapy should be adjusted, if appropriate 3 А \ 

is: A history of allergic reactions to ay penc is a contraindication. 

WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
ANAPHYLACTOID) REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 
ENICILLIN THERAPY. ALTHOUGH PAPER IS MORE FREQUENT 3d 


AND THE LACTOID 
REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MANAGEMENT, IN- 
CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: General: While AUGMENTIN possesses the characteristic low 
toxicity of the penicillin group of antibiotics, periodic assessment of ogan 
dE] functions. including renal. hepatic and hematopoietic function is advis- 
able during prolonged Bony i ] 

A high percentage of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus, ampicillin class antibiotics should not be administered 
to patients with mononucleosis. Ў 

he possibility of superinfections with mycotic or bacterial pathogens should 
be kept in mind durin ШЕ If superinfections occur (usually involving 
Pseudomonas or Candida), the drug should be discontinued and/or appropriate 
mean instituted 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin. 
Concurrent use with AUGMENTIN may result in increased and prolonged blood 
levels of amoxicillin x 

The concurrent administration of allopurinol and ampicillin increases substan- 
tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation of 
ampicillin rashes is due to allopurinol or the hyperuricemia present in these patients. 
There are no data with AUGMENTIN and allopurinol administered concurrently. 

AUGMENTIN should not be co-administered with Antabuse* (disulfiram) 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been performed to evaluate carcinogenic or mutagenic potential 
Pregnancy (Category BF Reproduction studies have been performed in mice and 
rats at doses up to ten (10) times the human dose and have revealed no evidence 
of impaired fertility or harm to the fetus due to AUGMENTIN. There are, however, 
no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies аге not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed 
Labor and Delivery: Oral ampicillin class antibiotics are generally poorly absorbed 
during labor Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
Contractions and duration of contractions. However, it is not known whether the 
use of AUGMENTIN in humans during labor or delivery has immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary. 
Nursing Mothers: Ampicillin class antibiotics are excreted in the milk; therefore, 
Caution should be exercised when AUGMENTIN is administered to a nursing woman 
Adverse Reactions: AUGMENTIN is generally well tolerated. The түн: 0! 
side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug related side effects. 
The most frequently reported adverse effects were diarthea/loose stools (9%), 
nausea (3%), skin rashes and urticaria (3%), vomiting (1%), and vaginitis (19%). 

The overall incidence of side effects, and in particular diarrhea, increased with 
the higher recommended dose. Other less frequently reported reactions include 
abdominal discomfort, flatulence and headache. 

VS following adverse reactions have been reported for ampicillin class 
antibiotics 
euer Diarrhea, nausea, vomiting, indigestion, gastritis, stomatitis, glossitis, 

аск “hairy” tongue, enterocolitis and pseudomembranous colitis 
m rsensitivity reactions: Skin rashes, urticaria, angioedema, serum sickness- 
ike reactions (urticaria or skin rash accompanied SEHE RIT 101а, 
and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome), 
and an occasional case of exfoliative dermatitis have been reported. These 
feactions may be controlled with antihistamines and, if necessary, systemic 
Corticosteroids. Whenever such reactions occur. the drug should be discontinued. 
unless the opinion of the physician dictates otherwise. Serious and occasional 
m hypersensitivity (anaphylactic) reactions can occur with oral penicillin (See 
jarnings) 

Liver A moderate rise in SGOT and/or SGPT has been noted in patients treated 
wi УКУЫ Class antibiotics as well as with AUGMENTIN, but the signifi- 
cance of these findings is unknown. As with some other penicillins, and some 
cepnalosponns. transient hepatitis and cholestatic jaundice have been reported 
rare 

Hemic and транс eme Anemia. thrombocytopenia, thrombocytopenic 
purpura, eosinophilia, leukopenia and agranulocytosis have been reported during 
therapy with penicillins. These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena. A slight thrombocytosis 
was noted in less than 1% of the patients treated with AUGMENTIN 

ntral № S System. Reversible hyperactivity, ШЕШ, anxiety, insomnia, 
confusion, behavioral changes, and/or dizziness have been reported rarely. 
pasaga: Adults: The usual adult dose is one AUGMENTIN ‘250° tablet every 
eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one AUGMENTIN "500 tablet every eight hours, — 

Since both the AUGMENTIN ‘250’ and ‘500’ tablets contain the same 

amount of clavulanic acid fe mg, as the potassium salt), two AUGMENT) 
"250" tablets are not equivalent to one AUGMENTIN ‘500’ tablet. Therefore, two 
AUGMENTIN '250' tablets should not be substituted for one AUGMENTIN 
‘500’ tablet for treatment of more severe infections. 
Children: The usual dose is 20 mg/kg/day, based on amoxicillin component, in 
divided doses every eight hours. For otitis media, sinusitis and other more severe 
infections, the dose should be 40 img/ka/ day. based on the amoxicillin component, 
in divided doses every eight hours. Also available as AUGMENTIN ‘125° and 
250 chewable tablets 

Children weighing 40 kg and more should be dosed according to the adult 
recommendations 


Beecham 


laboratories 
BRISTOL. TENNESSEE 37620 9417094/W88-BS 





THE VOICE FOUNDATION 


NINETEENTH ANNUAL SYMPOSIUM 


CARE OF THE PROFESSIONAL VOICE 
to be held at 


HOTEL WARWICK 
Philadelphia, Pennsylvania 
the week of June 3-8, 1990 
In association with 
Jefferson Medical College 
Thomas Jefferson University 
Curtis Institute of Music 
University of Wisconsin-Madison 
Vocal Dynamics Laboratory of Lenox Hill Hospital 
And 
The Academy of Vocal Arts 


Wilbur James Gould, M.D., and 
Robert Thayer Sataloff, M.D., D.M.A., Co-Chairmen 


For further information, call or write 


THE VOICE FOUNDATION 
40 West 57th Street, Rm. 300 
New York, New York 10019 
(212) 581-2530 


UNIVERSITY OF ZURICH/SWITZERLAND 
MICROSURGERY COURSE IN 3 D 


SEPTEMBER 17-20, 1990 


This 4 day course is designed to provide a 3 D live VIDEO 
demonstration of the techniques of tympanoplasty and stape- 
dotomy used at the ENT Department of the University of Zu- 
rich. Ample time is provided for discussions. 


Temporal bone dissection: 
available for a limited number of participants 
Sfr. 600.- incl. coffee and lunch (temporal 
bone dissection not included) 
Sfr. 650.- after July 15, 1990 


Information: Prof. U. Fisch 


ENT Dept., University Hospital 
8091 Zurich/Switzerland 





IN SEASONAL ALLERGIC RHINITIS 


ONE WORD DEFINES 
PATIENT SATISFACTION 











HISMANAL 


(ASTEMIZOLC) ^ 


THE FIRST ONCE-A-DAY ANTIHISTAMINE 


EFFICACY ALL SEASON LONG 


EFFICACY THAT LEAVES PATIENTS ALERT 


ONCE-A-DAY 





HISMANA 


CASTEMIZOLE)™ 


FOR PATIENT 
SATISFACTION 








Before prescribing, please consult complete prescribing information of which the following is ê 
brief summary. 


DESCRIPTION 
HISMANAL* (astemizole) is a histamine H,-receptor antagonist available in scored white tablets 
for oral use. 


CONTRAINDICATIONS 
HISMANAL is contraindicated in patients with known hypersensitivity to astemizole or any of the 
inactive ingredients. 


PRECAUTIONS 
General: Caution should be given to potential anticholinergic (drying) effects in patients with 
lower airway diseases, including asthma. 


Caution should be used in patients with cirrhosis or other liver diseases (See Clinical Pharmacology 
section) 


HISMANAL does not appear to be dialyzable. 
Caution should also be used when treating patients with renal impairment 


Information for Patients: Patients taking HISMANAL should receive the following information 
and instructions. Antihistamines are prescribed to reduce allergic symptoms. Patients should be 
questioned about pregnancy or lactation before starting HISMANAL therapy, since the drug should 
be used in pregnancy or lactation only if the potential benefit justifies the potential risk to fetus or 
baby (see Pregnancy subsection). Patients should be instructed 1) to take HISMANAL only as 
needed, 2) not to exceed the prescribed dose, and 3) to take HISMANAL on an empty stomach, e.g., 
at least 2 hours after a meal. No additional food should be taken for at least 1 hour post-dosing 
Patients should also be instructed to store this medication in a tightly closed container in a cool, 
dry place, away from heat or direct sunlight, and away from children. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenic potential has not 
been revealed in rats given 260x the recommended human dose of astemizole for 24 months, or 
in mice given 400x the recommended human dose for 18 months. Micronucleus, dominant lethal, 
sister chromatid exchange and Ames tests of astemizole have not revealed mutagenic activity. 


Impairment of fertility was not observed in male or female rats given 200x the recommended 
human dose. 


Pregnancy: Pregnancy Category C: Teratogenic effects were not observed in rats 
administered 200x the recommended human dose or in rabbits given 200x the recommended 
human dose. Maternal toxicity was seen in rabbits administered 200x the recommended human 
dose. Embryocidal effects accompanied by maternal toxicity were observed at 100x the 
recommended human dose in rats. Embryotoxicity or maternal toxicity was not observed in rats or 
rabbits administered 50x the recommended human dose. There are no adequate and well controlled 
studies in pregnant women. HISMANAL should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. Metabolites may remain in the body for as long as 

4 months after the end of dosing, calculated on the basis of 6 times the terminal half-life (See 
Clinical Pharmacology section) 

Nursing Mothers: |t 15 not known whether this drug is excreted in human milk. Because certain 
drugs are known to be excreted in human milk, caution should be exercised when HISMANAL is 
administered to a nursing woman. HISMANAL is excreted in the milk of dogs. 


Pediatric Use: Safety and efficacy in children under 12 years of age has not been demonstrated. 


ADVERSE REACTIONS 

The reported incidences of adverse reactions listed in the following table are derived from _ 
controlled clinical studies in adults. In these studies the usual maintenance dose of HISMANAL® 
(astemizole) was 10 mg once daily. 







Percent of Patients Reporting 
Controlled Studies* 


Hismanal Placebo Classical** 
ADVERSE EVENT 


(N= 1630) (N= 1109) (N= 304) 
Central Nervous System 


Drowsiness 
Headache 
Fatigue 
Appetite increase 
Weight increase 
Nervousness 
Dizzy 
Gastrointestinal System 
Nausea 
Diarrhea 
Abdominal pain 
Eye, Ear, Nose, and Throat 
Mouth dry 
Pharyngitis 
Conjunctivitis 
Other 
Arthralgia 



























*Duration of treatment in Controlled Studies ranged from 7 to 182 Days 
**Classical Drugs: Clemastine (N= 137); Chlorpheniramine (№ = 100); Pheniramine Maleate (N= 47); 
d-Chlorpheniramine (N = 20) 


Adverse reaction information has been obtained from more than 7500 patients in all clinical trials. 
Weight gain has been reported in 3.6% of astemizole treated patients involved in controlled studies, 
with an average treatment duration of 53 days. In 46 of the 59 patients for whom actual weight 
gain data was available, the average weight gain was 3.2 kg. 


Less frequently occurring adverse experiences reported in clinical trials or spontaneously from 
marketing experience with HISMANAL include: angioedema, bronchospasm, depression, edema, 
epistaxis, myalgia, palpitation, photosensitivity, pruritus, and rash. 

Marketing experiences include isolated cases of convulsions. A causal relationship with HISMANAL 
has not been established 

OVERDOSAGE 

In the event of overdosage, supportive measures including gastric lavage and-emesis should be 
employed. Cases of overdose have been reported from foreign marketing experience. Although 
overdoses of up to 500 mg have been reported with no ill effects, cases of serious ventricular 
arrhythmias, including Torsades de pointes, following overdoses of greater than 200 mg have been 
reported, Patients should be carefully observed and ECG monitoring is recommended in cases of 
suspected overdose. An appropriate antiarrhythmic treatment may be needed. HISMANAL does not 
appear to be dialyzable. 

Care should be taken not to exceed dosing recommended in the DOSAGE AND ADMINISTRATION 
section. 


Oral LDso values for HISMANAL were 2052 mg/kg in mice and 3154 mg/kg in rats. In neonatal rats, 
the oral 0, was 905 mg/kg in males and 1235 mg/kg in females. 

NDC 50458-510-01 (10 X 10 blister) NDC 50458-510-10 (100 tablets) 

Store tablets at room temperature (59°-86°F) (15°-30°C). Protect from moisture. 


U.S. Patent 4,219,559 December 1988 


JANSSEN PHARMACEUTICA INC., Piscataway, New Jersey 08854 1P41N98A-M 
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Medical News 


CHARLES M. STIERNBERG, MD, SECTION EDITOR 
University of Texas, Galveston 





The Evaluation of a New Hydroxyapatite 
Putty 





On June 27, 1989, at the Fifth International Symposium 
of Plastic and Reconstructive Surgery of the Head and Neck 
in Toronto, Canada, Peter Costantino, MD, and Craig 
Friedman, MD, Chicago, Ill, presented the results of their 
research using a new form of hydroxyapatite in laboratory 
animals. A hydroxyapatite putty, whose key component is 
tetracalcium phosphate (Ca,(PO,).), was studied in three 
experimental models using cats. Initially, solid disks of the 
putty were implanted intramuscularly to study the soft- 
tissue response. The material was well-tolerated, demon- 
strating no fibrous encapsulation and only minimal resorp- 
tion. The hydroxyapatite putty was then used to obliterate 
and contour frontal sinuses, and also to fill cranial bone de- 
fects that extended to the level of the dura. There were no 
infections, extrusions, structural failures, or toxic reactions 
noted in either group. Serial histologic examinations be- 
tween 6 anc 18 months revealed progressive replacement of 
the implanted material by new osteoid and dense bone. 

From their observations, it appears that this form of hy- 
droxyapatite putty slowly resorbs over time, being replaced 
by dense bone through the process of osteoconduction. This 
material readily molds to fill small bony defects, demon- 
strates excellent tissue compatibility, and appears to be 
virtually free of complications. Although hydroxyapatite 
putty has not yet received approval by the Food and Drug 
Administration for use in humans, these impressive find- 
ings should encourage intensive further investigation. 

—RAYMOND J. KONIOR, MD, Chicago, Ill 





Laryngotracheoesophageal Cleft: Role 
of Early Surgical Repair 





At the 1989 meeting of the American Bronchoesoph- 
agological Association in San Francisco, Calif, Drs Charles 
Myer, R. Kirk Jackson, and Robin Cotton, Cincinnati, Ohio, 
presented a paper on the role of early surgical repair of 
laryngotracheoesophageal clefts. Dr Myer's discussion em- 
phasized both diagnosis and management. The authors used 
the Armatrage system of classification for these clefts. In 
their group of patients, there were five type IA, five type IC, 
three type II, and one type III clefts; Dr Myer also pointed 
out that concomitant eongenital anomalies are common in 
these patients, especially aerodigestive tract abnormalities. 
Presenting symptoms varied with the extent of the cleft, 
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and, in fact, three patients with type I defects were 
incidentally discovered at the time of repair of acquired 
subglottic stenosis. Aspiration and respiratory distress 
were universal findings in patients with laryngeal clefts. 

Thirteen patients underwent surgical repair of their lar- 
yngeal clefts. Anterior laryngofissure was a satisfactory 
approach for all type I and II clefts. It provided excellent 
exposure and minimal risks. Dr Myer stated that type III 
defects should be repaired through a lateral cervical ap- 
proach or thoracotomy, if necessary. The paper was con- 
cluded by stressing that laryngotracheoesophageal clefts 
are uncommon problems, and, therefore, the diagnosis is 
frequently missed. Only through an aggressive surgical ap- 
proach can the morbidity and mortality from this disorder 
be decreased.— JAMES THOMSEN, MD, Washington, DC 





Congenital Nasal Dermoid Cyst: 
Management Utilizing the External 
Rhinoplasty Approach 





At the recent meeting of the Fifth International Sympo- 
sium of the American Academy of Facial Plastic Recon- 
structive Surgery, Toronto, Canada, Raymond J. Konior, 
MD, Houston, Tex, reviewed the causes and concerns that 
facial plastic surgeons should consider when approaching 
nasal dermoids; namely, that one should establish whether 
it communicates with the cranial cavity. Konior empha- 
sized that lesions should be approached soon after diagno- 
sis, early in life. 

He pointed out that the external rhinoplasty approach is 
a logical approach to this problem, with few disadvantages 
and many advantages, including excellent exposure and 
flexibility for accomplishing other required nasal proce- 
dures such as osteotomies and direct reconstruction. 

—GEORGE G. KITCHENS, MD, Montgomery, Ala 





Maxillary Sinus Carcinoma 





At the 1989 Triological Society meeting in San Francisco, 
Calif, Drs Randal C. Paniello, J. Gershon Spector, and V. 
Rao Devineni, St Louis, Mo, presented a retrospective study 
of 148 patients with primary malignancies of the maxillary 
sinus observed over a 30-year period. Of this group, the ma- 
jority had squamous cell or undifferentiated carcinoma. 
Patients with either of these two neoplasms had an equal 
survival rate, but they had the worst survival rate of the 

(continued on p 147.) 
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study group. Adenoid cystic carcinoma had the best long- 
term survival rate. 

The usual treatment consisted of preoperative radiation 
followed by surgical excision. A smaller population received 
surgery and postoperative irradiation; radiation alone was 
limited to patients with advanced disease, and, as expected, 
these patients had poorer survival rates. There was little 
difference in outcome for the initial 5 years between the two 
combined surgery and radiation therapy groups. Interest- 
ingly, residual tumor in the surgical specimen after radia- 
tion did not adversely affect survival. For the radiation-only 
population, the amount of radiation given had little statis- 
tical significance with respeet to survival. Predictably, 
periorbital invasion was associated with an adverse prog- 
nosis. However, the authors examined orbital exenteration 
with regard to patient survival and found no difference 
whether the globe was removed or spared. As anticipated, 
poorer prognosis was associated with positive margins, ad- 
vanced T staging, or overt bone erosion, and metastatic dis- 
ease to the neck was extremely rare. 

—RicHARD W. WAGUESPACK, MD, Birmingham, Ala 


DL CREME Suctuclto 5 0 0l: | 
Treatment of Burn Sequelae on the Head 


and Neck 
Hag. WEE mI "c 

On June 29, 1989, at the Fifth International Symposium 
of Plastic and Reconstructive Surgery of the Head and Neck 
in Toronto, Canada, Ivo Pitanguy, MD, Rio de J. aneiro, Bra- 
zil, presented his experience with the treatment of burn se- 
quelae on the head and neck. Burn sequelae on the head and 
neck were noted in 40.3% of 1516 burn cases. In order to 
preserve as much viable tissue as possible, minimal dé- 
bridement should be performed with burn injuries, so as to 
remove only obviously necrotie tissue. Because of the excel- 
lent blood supply in the head and neck region, large areas 
of apparently nonviable skin may frequently survive. Sur- 
gical treatment was required in 35% of patients with burn 
sequelae, whereas 65% of patients were managed by clini- 
cal treatment alone. Compression was noted to dramati- 
cally improve postburn keloids in children, often eliminat- 
ing the need for surgical intervention. In those patients re- 
quiring surgery, the average interval between the initial 
burn injury and the first surgical procedure was 5 years 4 
months; however, sequela imposing an immediate or per- 
manent threat to normal function (eg, ectropion), were sur- 
gically treated in a prompt manner. 

Pitanguy stated that staged serial resections can fre- 
quently be used to excise large facial burn scars. He noted, 
however, that wound tension may limit the usefulness of 
this technique. Tissue expanders have become more preva- 
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lent in the management of burn sequelae, often eliminating 
the need for serial excisions or multiple flaps. Expanders 
are especially useful for reconstructing large defects on the 
scalp, while simultaneously helping to preserve normal hair 
direction. Reexpansion can be performed at 6-month inter- 
vals for massive defects to incrementally reduce the size of 
the burn. Burns on the cheek can be reconstructed with ex- 
pansion to eliminate the chance of ectropion that may oc- 
cur following conventional excisional techniques. Although 
flexion contractures of the neck secondary to cervical burns 
can be released with multiple local transposition flaps, the 
normal skin over the superior chest can also be expanded 
and advanced over the cervical burn site for definitive 
reconstruction. Pitanguy cautioned against removing the 
pseudocapsule from the expander site so as not to decrease 
the circulation in the expanded skin. He found a 20.3% 
complication rate associated with tissue expansion in 187 
head and neck burn cases; however, completion of the 
reconstruction was interfered with in only ?% of these 
cases.— RAYMOND J. KONIOR, MD, Chicago, Ill 





On Becoming a Triological Society Member 
——ÀÀ Me PRU E. SC C a 

At the 1989 Triological Society meeting in San Francisco, 
Calif, Dr Frank Ritter, Ann Arbor, Mich, outlined the 
requirements for membership in the Society, and his per- 
ceptions regarding strategies that potential candidates 
might use to successfully attain membership. Dr Ritter (the 
immediate past Executive Secretary) noted that the re- 
quirement that was most likely to deter candidacy was the 
thesis. He reiterated the basic requirements of being in 
practice for 3 years beyond the residency and board certi- 
fication. Attendance at a national or sectional Triologic So- 
ciety meeting and the candidate's need for publications and 
presentations was noted. Candidacy is extended by nomi- 
nation only, and requires being proposed and cosponsored 
by someone in the candidate's community. Information 
about proposed members is circulated several weeks prior 
to sectional meetings and, if approved at this point, is for- 
warded to the national level. Thereafter, the candidate is 
invited to submit a thesis, which is due on the September 
20th following the national meeting, or the year succeeding. 
The candidate thus has a 6- to 18-month time frame in 
which to complete the thesis requirement. Dr Ritter noted 
that about 15% of candidates failed to achieve membership 
generally due to difficulties in completing their theses. Ap- 
proximately 500 hours were required on the candidate's 
part for those theses that won either the Fowler or Mosher 
awards. In conclusion, Dr Ritter outlined the requirements 
for entry into the Triologic Society with strategies that 
should allow properly motivated candidates to attain entry 
into this prestigious society.— RICHARD W. WAGUESPACK, 
MD, Birmingham, Ala 
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Twenty-third Annual 
1990 Iowa Head and Neck Cancer and 
Reconstructive Surgery Course 


May 21-25, 1990 


Course Director: Douglas E. Dawson, M.D., Iowa City, Iowa 
Assistant Director: James L. Netterville, M.D., Nashville, Tennessee 
Guest Faculty: Jack L. Gluckman, M.D., Cincinnati, Ohio 
Paul Donald, M.D., Sacramento, California 


This one-week course, designed for both residents and practicing head and neck surgeons, 
will provide a comprehensive review of the current techniques in the management and 
reconstruction of head and neck neoplasms. Areas covered will include treatment of salivary 
gland, oral cavity, oropharyngeal, laryngeal, and thyroid carcinomas. Cadaver dissection 
under the supervision of the faculty to include practical applications of myocutaneous flaps 
will be offered. Approved for 40 hours CME credit. A concurrent course in Head and Neck 
Cancer and Reconstructive Surgery for Nurses will be given May 21-24, 1990. 


Fee $1,200.00 
Residents with a letter from department head will receive a 50 percent reduction on their fee. 
Enrollment is limited to 60 participants. 


For further information contact: 
Marilyn Broxey 
Department of Otolaryngology — Head and Neck Surgery 
The University of Iowa Hospitals and Clinics 
Iowa City, lowa 52242 
319/356-2166 


ee 


Sixth Annual 
1990 Iowa Head and Neck Cancer and 
Reconstructive Surgery Course for Nurses 


May 21-24, 1990 


Guest Faculty: Laurel Archer Copp, R.N., Ph.D. 
Chapel Hill, North Carolina 


This four-day nursing course will present the comprehensive management of patients with 
head and neck cancer. Topics covered will include current treatment regimes, nursing 
interventions, and psychological and social considerations. 


Fee: $250.00 
Enrollment is limited to 40 


For further information contact: 
Marilyn Broxey 
Department of Otolaryngology — Head and Neck Surgery 
The University of Iowa Hospitals and Clinics 
Iowa City, lowa 52242 

319/356-2166 
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THE FIRST ONCE-A-DAY 
ORAL THIRD GENERATION 
CEPHALOSPORIN 


Once-a-Day Therapy for the Treatment of: 
* Otitis media * Acute bronchitis 
* Acute exacerbations of chronic bronchitis 
* Pharyngitis * Tonsillitis * UTI 


Potent In Vitro Activity; Against Major Pathogenssolated in 
Respiratory Tract Infections 


Outstanding B-Lactamase Stability"? 


Effective qd or bid Regardless of Severity of Infection 
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NEW 
SUPRAX 
cefixime/Lederle 


1. Sanders CC: B-Lactamase stability and in vitro activity of oral cephalosporins against strains possessing well-characterized mechanisms of resistance. Antimicrob Agents 
Chemother 1989;33:1313-1317. 2. Neu HC: /n vitro activity of a new broad spectrum, beta-lactamase-stable oral cephalosporin, cefixime. Pediatr Infect Dis J 1987;6:958-962. 
3. Neu HC, Chin N-X, Labthavikul P: Comparative in vitro activity and B-lactamase stability of FR 17027, a new orally active cephalosporin. Antimicrob Agents Chemother 1984; 
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SUPRAX* cefixime/Lederle 
BRIEF SUMMARY. Please see package insert for full Prescribing Information 
INDICATIONS AND USAGE 

Otitis Media caused by Haemophilus influenzae (beta-lactamase positive and negative strains), 
Moraxella (Branhamella) catarrhalis (most of which are beta-lactamase positive), and Streptococcus 
pyogenes.* 

Note: For information on otitis media caused by Streptococcus pneumoniae, see CLINICAL 
STUDIES section 

Acute Bronchitis and Acute Exacerbations of Chronic Bronchitis caused by 5 pneumoniae and H 
influenzae (beta-lactamase positive and negative strains] 

Perform culture and susceptibility studies to determine causative organism and its susceptibility to 
SUPRAX. Therapy may begin while waiting for study results and may be adjusted when results are 
known. 

Pharyngitis and Tonsillitis caused by $ pyogenes. 

Note: Penicillin is the usual drug of choice in the treatment of 5 pyogenes infections, including the 
prophylaxis of rheumatic fever. SUPRAX is generally effective in the eradication of 5 pyogenes from 
the nasopharynx; however, data establishing the efficacy of SUPRAX in the subsequent prevention 
of rheumatic fever are not available. 

Uncomplicated Urinary Tract Infections caused by Escherichia coli and Proteus mirabilis 
"Efficacy for this organism was studied in fewer than ten patients with otitis media. 

CLINICAL STUDIES 

In clinical trials of otitis media in nearly 400 children between the ages of 6 months and 10 years, 
5 pneumoniae was isolated from 47% of the patients, H influenzae from 34%, B catarrhalis from 
1596, and 5 pyogenes from 496. 

The overall response rate of S pneumoniae to cefixime was approximately 1096 lower and that of 
H influenzae or B catarrhalis approximately 796 higher (12% when beta-lactamase positive strains of 
H influenzae are included) than the response rates of these organisms to the active control drugs. 

In these studies, patients were randomized and treated with either cefixime at dose regimens of 
4 mg/kg bid or 8 mg/kg qd, or with a standard antibiotic regimen. Sixty-nine to 7096 of the patients 
in each group had resolution of signs and symptoms of otitis media when evaluated two to four 
weeks posttreatment, but persistent effusion was found in 15% of the patients. When evaluated at 
the completion of therapy, 17% of patients receiving cefixime and 14% of patients receiving effective 
comparative drugs (18% including those patients who had H influenzae resistant to the control drug 
and who received the control antibiotic) were considered to be treatment failures. By the two- to 
four-week follow-up, a total of 30% to 31% of patients had evidence of either treatment failure or 
recurrent disease 


Bacteriological Outcome of Otitis Media at Two- to Four-Weeks Posttherapy 
Based on Repeat Middle Ear Fluid Culture or Extrapolation from Clinical Outcome 


Cefixime'*! Cefiximel?! Control?! 

Organism 4 mg/kg bid 8 mg/kg qd drugs 
Streptococcus pneumoniae 48/70 (69%) 18/22 (82%) 82/100 (82%) 
Haemophilus influenzae 

beta-lactamase negative 24/34 (71%) 13/17 (76%) 23/34 (68%) 
Haemophilus influenzae 

beta-lactamase positive 17/22 (77%) 9/12 (75%) iy! 
Moraxella (Branhamella) 

catarrhalis 26/31 (8496) 5/5 18/24 (75%) 
Streptococcus pyogenes 5/5 3/3 6/7 
All Isolates 120/162 (74%) 48/59 (B1%) 130/166 (78%) 


I?! Number eradicated/number isolated. 

(0) An additional 20 beta-lactamase positive strains of H influenzae were isolated, but were 
excluded from this analysis because they were resistant to the control antibiotic. In 19 of these 
the clinical course could be assessed, and a favorable outcome occurred in 10. When these 
cases are included in the overall bacteriological evaluation of therapy with the control drugs, 
140/185 (76%) of pathogens were considered to be eradicated. 

Tablets should not be substituted for suspension when treating otitis media 

CONTRAINDICATIONS 

Known allergy to cephalosporins. 

WARNINGS 

BEFORE THERAPY WITH SUPRAX IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. IF THIS PRODUCT IS 
TO BE GIVEN TO PENICILLIN-SENSITIVE PATIENTS, CAUTION SHOULD BE EXERCISED 
BECAUSE CROSS-HYPERSENSITIVITY AMONG BETA-LACTAM ANTIBIOTICS HAS BEEN 
CLEARLY DOCUMENTED AND MAY OCCUR IN UP TO 10% OF PATIENTS WITH A HISTORY 
OF PENICILLIN ALLERGY. IF AN ALLERGIC REACTION TO SUPRA X OCCURS, DISCON- 
TINUE THE DRUG. SERIOUS, ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE 
TREATMENT WITH EPINEPHRINE AND OTHER EMERGENCY MEASURES, INCLUDING 
OXYGEN, INTRAVENOUS FLUIDS, INTRAVENOUS ANTIHISTAMINES, CORTICOSTEROIDS, 
PRESSOR AMINES, AND AIRWAY MANAGEMENT, AS CLINICALLY INDICATED. 

Administer cautiously to allergic patients. 

Treatment with broad-spectrum antibiotics alters the normal flora of the colon and may permit 
Overgrowth of clostridia. Studies indicate that a toxin produced by Clostridium difficile is a primary 
Cause of severe antibiotic-associated diarrhea including pseudomembranous colitis. PPeudomem- 
branous colitis has been reported with the use of SUPRAX and other broad-spectrum antibiotics 
[including macrolides, semisynthetic penicillins, and cephalosporins). It is important to consider this 
diagnosis in patients who develop diarrhea in association with antibiotic use. Symptoms of pseu- 
domembranous colitis may occur during or after antibiotic treatment and may range in severity from 
mild to life threatening. Mild cases usually respond to drug discontinuation alone. Moderate-to- 
severe cases should be managed with fluid, electrolyte, and protein supplementation. When the 
Colitis is not relieved by drug discontinuance, or when it is severe, oral vancomycin is the drug of 
choice for antibiotic-associated pseudomembranous colitis produced by C difficile. Other causes of 
colitis should be exciuded 
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PRECAUTIONS 
General: Prolonged use may result in overgrowth of nonsusceptible organisms. If superinfection 
occurs, take appropriate measures. 

Carefully monitor patients on dialysis. Adjust dosage of SUPRAX [cefixime] in patients with renal 
impairment and those undergoing continuous ambulatory peritoneal dialysis and hemodialysis 
[See DOSAGE AND ADMINISTRATION. | 

Prescribe cautiously in patients with a history af gastrointestinal disease, particularly colitis 
Drug Interactions: No significant drug interactions have been reported to date 
Drug/Laboratory Test Interactions: A false-positive reaction for ketones in the urine may occur 
With tests using nitroprusside but not with those using nitroferricyanide. 

SUPRAX administration may result in a false-positive reaction for glucose in the urine using Clin- 
itest***, Benedict’ solution, or Fehling’ solution. Use glucose tests based on enzymatic glucose 
oxidase reactions (such as Clinistix*** or Tes-Tape ***} 

A false-positive direct Coombs test has been reported during treatment with other cephalosporin 
antibiotics; therefore, it should be recognized that a positive Coombs test may be due to the drug 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no lifetime animal studies 
have been conducted to evaluate carcinogenic potential, no mutagenic potential of SUPRAX was 
found in standard laboratory tests. Reproductive studies revealed no fertility impairment in rats at 
doses up to 125 times the adult therapeutic dose 
Usage in Pregnancy: Pregnancy Category B: Reproduction studies have been performed in mice 
and rats at doses up to 400 times the human dose and have revealed no evidence of harm to the 
fetus due to SUPRAX 

There are no adequate and well-controlled studies in pregnant women. Because animal repro- 
duction studies are not always predictive of human response, this drug should be used during preg- 
nancy only if clearly needed. 

Labor and Delivery: SUPRAX has not been studied for use during labor and delivery. Treatment 
should only be given if clearly needed. 

Nursing Mothers: It is not known whether SUPRAX is excreted in human milk. Consider discontin- 
uing nursing temporarily during treatment with this drug 

Pediatric Use: Safety and effectiveness of SUPRAX in children aged less than 6 months have not 
been established. 

The incidence of gastrointestinal adverse reactions, including diarrhea and loose stools, in pedi- 
ашс patients receiving the suspension, was comparable to adult patients receiving tablets. 
ADVERSE REACTIONS 
Most adverse reactions observed in clinical trials were of a mild and transient nature. Less than four 
percent [496] of patients in the US trials discontinued therapy because of drug-related adverse reac- 
tions. Commonly seen adverse reactions in US trials of the tablet formulation were gastrointestinal 
events, which were reported in 3096 of adult patients on either the bid or the qd regimen. Clinically 
mild gastrointestinal side effects occurred in 2096 of all patients, moderate events occurred in 996 
of all patients, and severe adverse reactions occurred in 296 of all patients. Individual event rates 
included diarrhea 1696, loose or frequent stools 696, abdominal pain 396, nausea 796, dyspepsia 396, 
and flatulence 396. The incidence of gastrointestinal adverse reactions, including diarrhea and loose 
Stools, in pediatric patients receiving the suspension was comparable to adult patients receiving 
tablets 

Symptoms usually responded to symptomatic therapy or ceased when SUPRAX was 
discontinued. 

Several patients developed severe diarrhea and/or documented pseudomembranous colitis, and 
afew required hospitalization. 

The following adverse reactions have been reported following the use of SUPRAX. Incidence 
rates were less than 1 in 50 [less than 2%), except as noted above for gastrointestinal events. 
Gastrointestinal: Diarrhea, loose stools, abdominal pain, dyspepsia, nausea, and vomiting. Sev- 
eral cases of documented pseudomembranous colitis were identified during the studies. The onset 
of pseudomembranous colitis symptoms may occur during or after therapy 
Hypersensitivity Reactions: Skin rashes, urticana, drug fever, and pruritus. 

Hepatic: Transient elevations in SGPT, SGOT, and alkaline phosphatase 

Renal: Transient elevations in BUN or creatinine 

Central Nervous System: Headaches 3%; dizziness. 

Hemic and Lymphatic Systems: Transient thrombocytopenia, leukopenia. and eosinophilia. Pro- 
longation in prothrombin time was seen rarely. 

Other: Genital pruritus, vaginitis, candidiasis. 

The following adverse reactions and altered laboratory tests have been reported for 
cephalosporin-class antibiotics: 

Adverse Reactions: Allergic reactions including anaphylaxis, Stevens-Johnson syndrome, ery- 
thema multiforme, toxic epidermal necrolysis, superinfection, renal dysfunction, toxic nephropathy, 
hepatic dysfunction, including cholestasis, aplastic anemia, hemolytic anemia, hemorrhage. 

Several cephalosporins have been implicated in triggering seizures, particularly in patients with 
renal impairment when the dosage was not reduced [see DOSAGE AND ADMINISTRATION and 
OVERDOSAGE). If seizures associated with drug therapy occur, discontinue drug. Administer anti- 
convulsant therapy if clinically indicated. 

Abnormal Laboratory Tests: Positive direct Coombs test, elevated bilirubin, elevated LDH, pancy- 
topenia, neutropenia, agranulocytosis. 

OVERDOSAGE 

Gastric lavage may be indicated; otherwise, no specific antidote exists. Cefixime is not removed in 
significant quantities from the circulation by hemodialysis or peritoneal dialysis. Adverse reactions in 
small numbers of healthy adult volunteers receiving single doses up to 2 g of SUPRAX did not differ 
from the profile seen in patients treated at the recommended doses. 

**Clinitest and Clinistix are registered trademarks of Ames Division, Miles Laboratories, Inc. Tes-Tape 
is a registered trademark of Eli Lilly and Company. 
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KEY COVERAGE 


4 Subglottic Stenosis — discusses the management of 
this difficult problem 


Cd Snoring and Obstructive Sleep Apnea — offers practical 
information on diagnosis and management 

(m Perilymphatic Fistuta — examines diagnosis and 
management and cites the results of an extensive study 
of children who hac the disease 


(m Otitis Media — mor? than 250 pages cover the 
diagnosis and manegement of this disorder, its 
complications, and its sequelae 


W.B. SAUNDERS COMPANY 


Harcourt Brace Jovanovich, Inc. 
Order Fulfillment Department 


6277 Sea Harbor Drive 
Orlando, Florida 32887 


CALL TOLL-FREE 1-800-545-2522 
(8:30-7:00 Easterm Time; In Fla., call 1-800-433-0001) 
Be sure to mention DM#10550! 





uccessfully 

Manage 
Otolaryngic 
Problems in 
Children! 


Bluestone & Stool 
PEDIATRIC OTOLARYNGOLOGY, 
2nd Edition 


The previous edition was called "Excellent. . .a major 
contribution to both otolaryngic and pediatric literature" by 
JAMA, and now the 2nd Edition is even better! New 
coverage, extensive revisions, and new contributors bring 
you the latest proven developments in the diagnosis and 
management of pediatric otolaryngic problems. 


You'll find everything you need to know to provide the best 
possible patient care with the most current successful 
procedures for medical and surgical management. Clear 
discussions of prenatal development of the head and neck. . . 
communication disorders. . .a comprehensive treatment of 
otitis media, plus differential diagnoses help you manage 
virtually every pediatric otolaryngic problem. This definitive 
resource is sure to sharpen your expertise, so order today! 


Edited and with contributions by Charles D. Bluestone, M.D., 
Professor of Otolaryngology, Univ. of Pittsburgh, Sch. of Medicine; 
Director, Dept. of Otolaryngology, Children's Hosp. of Pittsburgh; 
and Sylvan E. Stool, M.D., Professor of Otolaryngology and Pediatrics, 
Univ. of Pittsburgh, Sch. of Medicine; Director of Education, Depart- 
ment of Otolaryngology, Children’s Hosp. of Pittsburgh — with over 
110 expert contributors. 1599 pp. 1357 ills. January 1990. 2-vol. set: 
$250.00. Order #W2120-1, 


W.B. SAUNDERS COMPANY 


AF w2120-1 YES! Please rush my 2-vol. set of Bluestone & 
Stool: PEDIATRIC OTOLARYNGOLOGY, 2nd Edition at 
$250.00. If not completely satisfied, | may return the book with 
the invoice within 30 days with no further obligation. | am 
returning this order form to: W.B. SAUNDERS COMPANY, 
Order Fulfillment Department, 6277 Sea Harbor Drive, 
Orlando, FL 32887. 


Also send O W3154-1 Dorland's ILLUSTRATED MEDICAL 
DICTIONARY, 27th Ed. $39.95. 
Bill me later (plus postage. handling & the applicable sales tax for my area) 
Check enclosed including applicable sales tax (publisher pays postage & handling) 
Charge my credit card including applicable sales tax (publisher pays postage & handling) 


VISA MasterCard О AmEx 



























Exp. date _ 


My credit card # is 


/ / / 


Add the applicable sales tax for your area. Make checks payable to The W.B. Saunders 
Company. Staple this to your purchase order to expedite delivery. 





Full Name 





Address 





State 





City 
* W.B. SAUNDERS COMPANY 1990 

Professional references may be tax-deductible. 

Offer valid in USA only Prices subject to change without notice 
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Facial Plastic News 








WAYNE F. LARRABEE, MD, SECTION EDITOR 
Virginia Mason Clinic, Seattle 





An Update on Tissue Expansion in Head 
and Neck Surgery 





Tissue expansion is a surgical option that has to be con- 
sidered by the facial plastic surgeon when confronted with 
skin defects of the head and neck. This modality is now cat- 
egorized with local flaps, distant pedicle flaps, free flaps, and 
skin grafts as a proven and efficacious reconstructive sur- 
gical technique. 

Tissue expansion is the stretching of skin adjacent to a 
defect by the implantation of Silastic balloons that are 
gradually filled over a period of weeks or months (chronic 
tissue expansion), or at the time of the initial surgery (acute 
or intraoperative tissue expansion). The expanded tissue 
usually has characteristics that match the missing skin. 

At the Fifth International Symposium of Plastic and Re- 
constructive Surgery of the Head and Neck, sponsored by 
the American Academy of Facial Plastic and Reconstruc- 
tive Surgery in Toronto (June 25 through 29, 1989), a num- 
ber of scientific papers, discussions, and courses on tissue 
expansion were presented. Sheldon S. Kabaker, Oakland, 
Calif, and Randal W. Swenson, Salt Lake City, Utah, 
presented a 1-hour basic course on tissue expansion based 
on the longest otolaryngologic experience with the tech- 
nique. Known physiologie and histologic changes of ex- 
panded tissue were described, emphasizing the basic rules 
of expander choice, insertion and filling, and the planning 
of expanded flap surgery. Although the course included ex- 
amples of tissue expansion of the forehead, cheeks, and 
neck, the great majority of the experience was in chronic 
tissue expansion of the scalp for cicatricial alopecia and 
male-pattern baldness. Expanded advancement flaps or ex- 
panded pedicle flaps were used in these scalp cases. Were it 
not for the 6- to 10-week period of expansion-associated de- 
formity, tissue expansion of the scalp would be the treat- 
ment of choice for male-pattern baldness, the presenters 
concluded. Compared with other techniques, tissue expan- 
sion spreads the hair follicles diffusely, so that the surgeon 
can more evenly resurface the middle aspect of the scalp and 
crown.' The Manders differential expanders were recom- 
mended for this purpose;-however, the mid-frontal hairline 
must still be created with hair grafts or pedicle flaps to 
achieve the maximal aesthetic result. 

Frank W. Shagets, Joplin, Mo, and William A. Panje, 
Chicago, Ill, presented their experience with chronic tissue 
expansion in the head and neck, emphasizing complications. 
In 88% of 77 cases, they described complications such as 
extrusion of expanders, infection, wound separation, and 
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failure to obtain adequate tissue. It was noted that there 
were no complications in scalp expansion. Cheek expansion 
showed the most complications. Despite these problems, the 
majority of patients in their study went on to successful 
expansion-assisted reconstruction. 

Rolf E. A. Nordstrom, Helsinki, Finland, emphasized 
careful planning in tissue expansion of the head and neck. 
He stated that the incidence of complications was greatest 
(as noted by Shagets and Panje) in the cheeks and neck. 
Nordstrom emphasized that expanders without backing 
lessen complications in cheek and neck expansion. Con- 
versely, he stressed the importance of backing on tissue ex- 
panders used in the scalp and forehead. 

Brian K. Machida, Arcadia, Calif, presented a quantita- 
tive comparison of the effects on tissue using chronic tissue 
expansion, intraoperative expansion, and load-cycling on a 
guinea pig model. Intraoperative expansion, a technique 
developed by coauthor Gordon Sasaki, Pasadena, Calif, in- 
volves the placement of expanders under skin adjacent to a 
skin defect alternating 3 minutes of inflation with 3 minutes 
of rest, repeated three times. Chronic tissue expansion was 
done in the classical manner for 4 weeks. The chronically 
expanded skin produced а 137% surface increase, whereas 
intraoperative expansion resulted in a 31% inerease in sur- 
face area, while the load-cycled (skin stretched by linear 
force) group had a minimal amount of skin increase. 

Larry Schoenrock, Santa Rosa, Calif, presented his suc- 
cessful experience with the use of mini-tissue expanders in 
the eyelid and the nose, describing both intraoperative ex- 
pansion and short-term (1 week) chronic tissue expansion 
experiences. 

At the Fall meeting of the American Academy of Facial 
Plastic and Reconstructive Surgery in New Orleans, La, 
September 22 and 28, 1989, Gregory б. Keller, Santa 
Barbara, Calif, and Harry Mittelman, Palo Alto, Calif, an- 
alyzed 50 patients undergoing cervicofacial rhytidectomy 
with intraoperative tissue expansion, a technique proven to 
allow for greater skin resection than standard facelift 
techniques. They concluded that the subjective benefits of 
facelift expansion include a better circumferential tighten- 
ing of the neckline, a tamponade of bleeding sites, and a 
more natural “nonstretched” postoperative appearance. In 
addition, the wrinkled skin of smokers seemed to benefit 
from facelift expansion. Histologic findings were reported 
as giving objective rationale for the use of the procedure. 
Critics of this technique feel that the extra skin resected is 


expanded, undermined skin, and that little benefit to a г 


facelift should be expected. In the viewpoint of this ге- 
porter, a clinical study comparing short-term and long- 
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term results of facelifts dcne with one side expanded and 
the other side lifted conventionally should resolve the issue 
of the efficacy of the exparded facelift procedure. 

At the same meeting, Richard E. Hayden, St Louis, Mo, 
presented a well-designed study of intraoperative expan- 
sion, which failed to demonstrate any significant expansion 
of pigskin overlying expancers intraoperatively filled in the 
recommended manner. His findings support the concept 
that the apparent-clinical benefits of intraoperative expan- 
sion are due to changes in the surrounding tissue, akin to 
undermining. Ongoing studies on intraoperative tissue ex- 
pansion are being undertaken by a number of investigators 
throughout the world. The benefits, effectiveness, and 
mechanisms of this technique should be laid to rest within 
the next year or two.—SHELDON В. KABAKER, MD, San 
Francisco, Calif 





Ben Shuster Memorial Award 





The Ben Shuster Memo-ial Award is presented for the 
most outstanding research paper on any clinical work or 
research in facial plastic and reconstructive surgery deliv- 
ered at a national meetiag (or its equivalent) between 
March 1, 1988, and February 28, 1989, by a resident or fel- 
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Dennis H. Kraus, MD 


low. Each entrant must be the sole or senior author and also 
an Academy member. Studies prepared during the first year 
after completion of residency training will be considered, 
provided research was conducted during the author's resi- 
dent program or fellowship. 

This year the Ben Shuster Memorial Award went to Den- 
nis H. Kraus, MD, Cleveland, Ohio, for his paper entitled, 
"Prevention of Hair Growth in Myocutaneous Flap Recon- 
struction." — WAYNE F. LARRABEE, MD, Seattle, Wash 
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- Treatment of Acoustic Tumors 
With Radiotherapy 


$: 


4 and where to have surgery, 


E 


he history of acoustic neuroma 
surgery has long been shrouded in 
controversy. The early straggle be- 
tween neurosurgeons and nearo-otolo- 
gists over who should perform acoustic 
neuroma surgery, the variety of surgi- 
cal approaches to achieve tumor re- 
moval, and the disagreement about 
what constitutes actual hearing pres- 
ervation have served mainly to make a 
diffieult situatien for patients with 
acoustic neuromas a confusing one as 
well. With the establishment of the 
"gamma knife” radiation sreatment 
centers in the United States and more 
frequent treatment with stereotactic 
proton-beam therapy, the patient is no 
longer left merely to make a choice of 
who will perform the surgery or how 
but 
whether to have surgery at all.'? 
Stereotactic radiation therapy 
(more common!y called radiosurgery 
by the radiotherapists using the tech- 
nique) was introduced by Leksell in 
1951. Unlike conventional fractionated 
radiation, which relies on zhe differ- 
ence in biological radiosensitivity be- 
tween adjacent tissues to zchieve tu- 
mor shrinkage, stereotactic radiosur- 
gery delivers, usually in a single 
session, a high dose of ionizing radia- 
tion to the target tissue, with little ra- 
diation to surrounding structures. In 
the case of the gamma knife the radi- 
ation souree is cobalt 60. which is 
delivered via 201 separate "beams" 
collimated and weighted to match the 


contour of the target lesion. A maxi- 
mal dose of between 22 and 50 Gy is 
delivered to the center of the lesion, 
and 50% to 9076 of this dose is seen at 
the periphery. The largest size for a 
tumor to be considered treatable is 25 
to 30 mm, a limitation currently de- 
fined by the size of the collimator.’ 
Proton-beam therapy uses charged 
particles generated in a cyclotron 
rather than electromagnetic (gamma) 
radiation as a source of energy. Al- 
though the proton beam was used by 
Leksell in the early stereotactic units, 
he subsequently discarded it in favor 
of the cobalt 60-driven unit. Propo- 
nents of proton-beam therapy believe 
it produces much tighter isodose 
eurves, sparing nontarget tissue better 
than the gamma knife/cobalt ther- 
apy’ This characteristic of charged 
particles, specifically the ability to 
travel through tissue for a predeter- 
mined distance and discharge all the 
energy at that distance without dissi- 
pation into surrounding tissue, is 
called the Bragg peak phenomenon. 
Lesions as large as 123 mm have been 
treated with proton-beam therapy. 
The primary use of both proton- 
beam and gamma stereotactic therapy 
has been in the treatment of arterio- 
venous malformations and pituitary 
lesions Approximately 350 cases of 
acoustic neuromas have been treated 
worldwide using either the proton or 
gamma beam since the middle of the 
1960s. During this same period, mem- 
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bers of the House Ear Clinic (formerly 
the Otologie Medical Group), Los An- 
geles, Calif, have surgically removed 
over 2700 acoustic neuromas and, with 
continued improvements in microneu- 
rosurgical technique, intraoperative 
monitoring, and postsurgical intensive 
care units, complete surgical removal 
of acoustic neuromas has remained our 
treatment of choice. This has been ac- 
complished in over 99% of our cases, 
regardless of tumor size, in cases op- 
erated on over the past 10 years. 
What were the results with stereo- 
tactic radiotherapy? At the Karolin- 
ska Institute, Stockholm, Sweden, 110 
patients have been treated since 1969.* 
Following treatment, 86% of the tu- 
mors either decreased in size or stayed 
the same. Conversely, 14% of the tu- 
mors increased in size, with 11 patients 
undergoing subsequent surgical re- 
moval. Facial nerve weakness, usually 
appearing 6 to 9 months after treat- 
ment, was seen in 1546 of patients, and 
was reported as transitory in all cases. 
Hearing preservation was defined as a 
less than 20-dB change from the pre- 
operative pure-tone average.’ Despite 
these rather loose criteria, which do 
not address the issue of serviceable 
hearing, hearing was only preserved in 
26% of patients after 1 year and de- 
clined after that. Cerebrospinal fluid 
shunts were performed in 10% of the 
patients. Most disturbingly, 5% of pa- 
tients developed peritumoral swelling 
and balance-related problems suggest- 
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ing a delayed vascular fibrosis in the 
distribution of the anteroinferior cere- 
bellar artery. Thirteen patients have 
been treated at the University of Pitts- 
burgh (Pa) center, but the radiothera- 
pists have acknowledged that their 
patients’ follow-up was too short to 
report any meaningful results. Pa- 
tient selection included individuals 
with bilateral tumors; tumors in only 
hearing ears; individuals with medical 
contraindications to surgery; the eld- 
erly; and patients who refused sur- 
gery. 

Surprisingly, there are no reported 
series or results found in the literature 
in the last 15 years of patients with 
acoustic neuroma who were treated 
with proton-beam therapy. 

In the past year we have treated 
three patients who had previously 
elected to undergo stereotactic radio- 
therapy (two with the proton beam 
and one with the gamma knife) and 
who were referred back to us with 
symptoms indicative of increasing tu- 
mor size and delayed radiation injury 
to surrounding structures. The two 
patients treated with proton-beam 
therapy initially had small- to medi- 
um-size unilateral tumors without 
brain-stem or cerebellar symptoms. 
After therapy they presented with def- 
icits of cranial nerves V through XII, 


. hydrocephalus, and marked cerebellar 


ataxia. Despite removal of the tumor 
to relieve compression, both the brain 
stem and the cerebellum remained 
markedly distorted on follow-up imag- 
ing studies, consistent with radiation 
injury in this area. The patient treated 
with gamma knife therapy had bilat- 
eral tumors, and elected to try to pre- 
serve whatever residual hearing was 


present. He has developed significant 
fifth and seventh nerve symptoms, and 
a complete hearing loss, with progres- 
sion in the size of his tumor. He un- 
derwent surgical removal of the tumor 
and placement of a central electroau- 
ditory processing unit. 

While we do not condemn the use of 
radiotherapy for the treatment of 
acoustic neuromas, we feel compelled 
to make people aware of the severity of 
complications that can occur and seem 
underemphasized by the radiothera- 
pists. A 5% occlusion rate in the dis- 
tribution of anteroinferior cerebellar 
artery would be an unacceptable sur- 
gical complication. The radiothera- 
pists seem less bothered by this, stat- 
ing that, in their series, the radiation- 
induced occlusion and peritumoral 
edema, which we postulate as an un- 
derlying pathophysiologic mechanism 
in our patients, is reversible. Perhaps 
the patients we are seeing have not re- 
turned to their radiotherapists for fol- 
low-up, or have not made them aware 
of the severity of their disability. 

In talking with our patients about 
the options available to them for the 
treatment of their acoustic neuromas, 
and why we do not recommend radio- 
therapy, we shift the emphasis away 
from the surgical approach and focus 
on the histologic findings. We suggest 
that if a benign fibrous tumor were 
growing on the back of the hand the 
treatment would not be radiation. 
Why, we ask, should it be if this same 
tumor is located in the cerebellopon- 
tine angle, an anatomic area that is no 
longer a surgical no-man’s-land? 
Acoustic neuromas are surgically ac- 
cessible, and with today’s technology, 
safely removable with little morbidity 
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in centers that perform such proce- 
dures regularly. Why risk the poten- 
tially devastating neurologic deficits. 
we have seen recently? One might ar- 
gue, as the group at Pittsburgh has, 
that there are selected cases where ra- 
diotherapy may have a role in the 
treatment of acoustic neuromas. We do 
not disagree, but urge that patients be 
made aware of the full potential risks 
involved, and suggest that patients 
who fall into the categories defined by 
the Pittsburgh group and who are 
asymptomatic except for hearing loss 
or tinnitus be followed up with serial 
magnetic resonance imagings to more 
clearly define their tumor growth rate. 
DERALD BRACKMANN, MD 
JED А. KWARTLER, MD 
Los Angeles, Calif 
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Original Articles 


Esophageal Reflux and Secondary Malignant 


Neoplasia at Laryngoesophagectomy 


John C. Price, MD; Cornelius J Jansen, MD; Michael E. Johns, MD 


@ Pathologic evidence of gastroesoph- 
ageal reflux demonstrated by either Bar- 
rett’s esophagus or esophagitis was 
present in 33% of patients undergoing 
laryngopharyngoescphagectomy, while 
secondary esophageal squameus cell car- 
cinomas were present in 2596 5f the spec- 
imens. Overall, 54% of all tne patients 
undergoing laryngcpharyngossophagec- 
tomy had esophageal disease. This inci- 
dence of reflux and secondary esophageal 
malignant neoplasia is higher than in the 
general population. Careful assessment of 
the patient's preoperative history for gas- 
troesophageal reflux, contrast swallowing 
studies, and esophagoscopies correctly 
diagnosed most but not all of the esoph- 
ageal lesions found on pathobgic exami- 
- nation. Interestingly. all of the esophageal 
carcinomas removed in the laryngopharyn- 
goesophagectomy specimens were small 
and sometimes not evident clinically. AI- 
though gastroesophageal reflux has been 
postulated as an additional etielogic agent 
in the development of laryngeal carci- 
noma, all the patients in our study had 
heavy alcohol and tobacco censumption, 
and therefore reflux could net be evalu- 
ated separately as а risk factor. 

(Arch Otoelaryngc! Head Neck Surg. 
1990; 116: 163-164) 


Гата jn reflux has been 
implicated as an etiologic factor 
in the development of laryngeal 
cancer.^ Other possible etiologic 
agents include smoking, drinking, vo- 
cal abuse, human papilloma virus, and 
irritative inhalants.'**!! There are 
probably other factors thet have not 
yet been recognized. Ward and 
Harrison? recently noted histories of 
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gastroesophageal reflux in all 19 of 
their patients with laryngeal carci- 
noma who neither smoked nor drank. 
Olson? noted that reflux was a promi- 
nent finding in 5 patients with carci- 
noma of the posterior larynx who 
smoked and drank. Esophageal reflux 
has been implicated in causing Bar- 
rett’s esophagus,’ Plummer-Vinson 
syndrome’ and even esophageal 
carcinoma. Smoking and drinking 
each predispose to gastroesophageal 
reflux,'*’ and this may be another 
mechanism of their carcinogenesis. 
Other factors associated with esoph- 
ageal cancer include lye burns, Marjo- 
lin’s ulcers,° and chronic irritation 
from poor oral hygiene.’ 

Gastroesophageal reflux can be as- 
sessed by intraesophageal pH record- 
ings, cine-esophagograms, esophagos- 
copy, and other objective tests but is 
probably best diagnosed by a careful 
history? Examining the total laryn- 
gopharyngoesophagectomy specimens 
of patients with large hypopharyngeal 
carcinomas allowed us to assess the 
incidence of Barrett's esophagus and 
esophageal carcinoma. 


PATIENTS AND METHODS 


We reviewed the hospital and outpatient 
records of 24 patients undergoing total 
laryngopharyngoesophagectomy and gas- 
trie pull-up reconstruction at the Johns 
Hopkins Medical Institutions, Baltimore, 
Md, and affiliates from 1984 to 1989. The 
procedure was performed as previously de- 
scribed by Ong and Lee," LeQuesne and 
Ranger," Harrison, and Krespi et al. 
The abdominal blunt esophagectomy, trans- 
hiatal gastric transposition, bilateral tho- 
racostomy tube insertion, and jejunosto- 
mies were performed by the general sur- 
gery service. Data were collected about the 
patients’ extent of disease and history of 
smoking, drinking, and gastroesophageal 
reflux. Data were also collected on preoper- 
ative cine-esophagograms and esophagos- 
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copies performed at the Johns Hopkins 
Medical Institutions. All laryngopharyn- 
goesophagectomy specimens were reviewed 
by the pathology department, and data 
were collected about esophageal disease in 
the specimens. Clinical characteristics of 
patients undergoing total laryngopharyn- 
goesophagectomies with gastric pull-up 
procedures are summarized in Table 1. 
Staging is summarized in Table 2. The ma- 
jority of patients had stage IV disease of the 
hypopharynx. 


RESULTS 


A history of gastroesophageal reflux 
was noted in 5 of 8 patients where this 
was addressed in the history. Sixteen 
patients had cine-esophagograms per- 
formed at the Johns Hopkins Medical 
Institutions; 4 had findings compatible 
with Barrett’s esophagus and 1 was 
compatible with esophageal carci- 
noma. Twelve patients had esophagos- 
copies performed at the Johns Hopkins 
Medical Institutions; 2 had evidence of 
Barrett’s esophagus and 4 had small 
esophageal carcinomas. All 24 patients 
had a complete examination of the 
esophagus, after it was opened, by the 
pathology department. The results are 
summarized in Table 3. Barrett’s 
esophagus was noted in 33% of our pa- 
tients, esophageal carcinoma in 25%, 
and focal dysplasia in 4%. One patient 
had both Barrett’s esophagus and focal 
dysplasia, while another had Barrett’s 
esophagus and esophageal carcinoma. 
Esophageal lesions were noted in 54% 
of patients. Clinical and pathologic 
data combined indicate that gastro- 
esophageal reflux was present in 68% 
of patients with large hypopharyngeal 
carcinomas. All of the esophageal 
malignant neoplasms were small 
squamous cell carcinomas and none 
had penetrated the serosa. Esophageal 
lesions were found on pathologie ex- 
amination in 20% of cases in which 


Laryngoesophagectomy — Price et al 163 


Table 1.—Clinical Characteristics 
(N = 24) 


Variable 
Mean age, y (range) 





Sex, M:F 

Radiation therapy 
Preoperative 
Postoperative 

Preoperative chemotherapy 

Neck dissections 


Pectoralis major 
myocutaneous flaps 


Heavy smoking 
Excessive alcohol intake 





esophagoscopies and cine-esophago- 
grams were interpreted as normal. 
COMMENT 

This study demonstrates that in pa- 
tients with large hypopharyngeal car- 
cinomas requiring total laryngo- 
pharyngoesophagectomy and gastric 
pull-up, a large percentage have clini- 
cal and pathologic evidence for gas- 
troesophageal reflux. Pathologic ex- 
amination of the esophagus in conti- 
nuity with the larynx and pharynx 
shows a high incidence of Barrett's 
esophagus and esophageal carcinoma. 
The incidence of gastroesophageal re- 
flux in the general population is esti- 
mated at 10% to 20% .* On endoscopy, 
Barrett's esophagus is demonstrated 
in about 12% of symptomatic patients 
with reflux." Our incidence of Bar- 
rett's esophagus in 88% of patients 
with large hypopharyngeal tumors is 
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Table 2.—Staging (N = 24) 


Grade or Stage No. 
Tumor 
T1 
T2 
T3 
T4 












much higher than the 1% to 375 ex- 
pected incidence in the general 
population.*" The incidence of multi- 
ple primary malignant neoplasms of 
the upper aerodigestive tract varies 
greatly. Laryngeal and pharyngeal 
carcinomas have been noted to have 
secondary malignant neoplasms in 
about 10% of cases." Of these sec- 
ondary malignant neoplasms, 19% to 
27% меге carcinomas of the 
esophagus.” This would suggest that 
secondary esophageal malignant neo- 
plasia should be encountered in 2% to 
3% of patients with hypopharyngeal 
carcinoma. Our incidence of 25% sec- 
ondary esophageal cancer is signifi- 
cantly higher than predicted. 

This study is unique in that all 
patients had esophageal specimens in 
continuity with the hypopharyngeal 
tumors. Barrett’s esophagus and 
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Table 3.—Esophageal Disease 
(N = 24) 


Barrett's esophagus 
Esophageal carcinoma 
Focal dysplasia 
Esophageal lesions 
Lesions 
Patients 
Concurrent lesions 


Barrett's esophagus 
and focal dysplasia 


Barrett's esophagus 
and esophageal 
carcinoma 


esophageal reflux were detected even 
in those patients who were asymptom- 
atic and who had no findings on cine- 
esophagograms and esophagoscopy. 
Conclusions from this study are lim- 
ited by its relatively small size and lack 
of complete histories of gastroesoph- 
ageal reflux in all patients. All of our 
patients were heavy drinkers and 
smokers, and thus gastroesophageal 
reflux could not be evaluated sepa- . 
rately as an etiologic factor in hy- 
popharyngeal carcinoma. Gastroeso- 
phageal reflux may be a chronic initi- 
ating factor predisposing to the 
development of hypopharyngeal carci- 
noma. The patients with Barrett's 
esophagus and focal dysplasia and 
Barrett's esophagus and esophageal 
carcinoma may demonstrate patho- 
logic “footprints” of the carcinogenic 
effect of gastroesophageal reflux. 
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Intraoperative Radiotherapy of 


Head and Neck Cancer 


Stephen B. Freeman. MD; Ronald C. Hamaker, MD; Mark I. Singer, MD; 
Newell Pugh, MD; Peter Garrett, MD; David Ross, MD 


€ Intraoperative radiotherapy (IORT) 
was developed as an adjuvan: to surgery 
and external beam radiation for aggres- 
Sive, extensive, or recurrent cancers of 
the head and neck. This reportreviews the 
indications, technique, response, and 
complications of IORT. From May 1982 to 
May 1988, 104 patients received 15 to 20 
Gy of radiation delivered through a Lucite 
cone to areas of high risk of recurrence 
following resection and prior to closure. 
The indications for treatment were (1) ag- 
gressive primary or recurrent cancer; (2) 


though reports of intraoperative 
radiotherapy (ТОЕТ) appeared 

in the late 1930s, cnly recert advances 
in endotracheal anesthesia and elec- 
tronic monitoring have made it possi- 
ble to provide safe anesthes.a remotely 
monitored while a patiert is being 
irradiated. Abe et al,^* in Japan, re- 
vived the interest in this modality in 
the 1970s and gained exper ence in the 
treatment of advanced abdominal and 
gynecologic tumors. It was introduced 
to US medical cenzers at Howard Uni- 
versity, Washington, DC? and has 
since been used in Massachusetts Gen- 
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disease fixed to deep muscle, carotid, or 
bone; or (3) close margins in an effort to 
preserve vital structures or function. The 
IORT was effective in preventing local re- 
currence in 14 (4096) of 35 patients with 
2-year follow-up of squamous cell carci- 
noma. The complication rate was accept- 
able. Intraoperative radiotherapy appears 
to be a safe and beneficial adjunctive 
therapy for cancers that historically have 
extremely dismal prognoses. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:165-168) 


eral Hospital, Boston’; Mayo Clinic, 
Rochester, Minn; and the National 
Cancer Institute.’ Hamaker et al* pre- 
sented a feasibility study in 1982 to 
demonstrate the safety of IORT of ad- 
vanced or aggressive cancer of the 
head and neck. They reported their 
initial results in treating N3 neck dis- 
ease іп 1985, and Garrett et al re- 
viewed their further experience with 
advanced squamous cell carcinoma of 
the head and neck in 1987. 

There are several advantages to de- 
livering radiation during surgery. All 
margins, including the deep margins, 
are directly exposed to maximum ra- 
diation without significant exposure to 
surrounding skin, mucosa, or other 
sensitive tissue. This allows additional 
radiation to be given to an area that 
previously received full-course radia- 
tion or will be irradiated postopera- 
tively. Tumor resections with remain- 
ing microscopic disease or inadequate 
margins because of adjacent vital 
structures, bone, or deep structures 
may be treated more effectively. The 
disadvantages are the additional man- 
power and facilities required to pro- 


vide IORT safely. Either a surgery 
suite with a linear accelerator must be 
built with the specifications of both an 
operating room and a shielded radia- 
tion suite, or the anesthetized patient 
has to be transported with a sterile 
wound to and from the radiation on- 
cology department." Remote monitor- 
ing of the patient and anesthesia and a 
sterile environment are required while 
the patient is isolated during the 10 to 
15 minutes of radiation. 

We here review our 6 years' experi- 
ence with IORT of advanced, recur- 
rent, or aggressive cancer of the head 
and neck. 


MATERIALS AND METHODS 


Patients who are candidates for IORT 
(Table 1) are examined by the radiation on- 
cologist preoperatively and are counseled 
regarding the risks and benefits of IORT. 
After the resection is complete, the surgeon 
and radiation oncologist confirm the indi- 
cations and designate the area at risk and 
the size of the port. The surgical wound is 
made hemostatic and covered with sterile 
towels, a plastic adhesive drape, and drape 
sheets. The electrocardiogram, arterial 
blood pressure, and oxygen saturation are 
monitored during transportation to the ra- 
diation department (Fig 1). Anesthesia is 
maintained intravenously. 

Surgical instruments are set up in the 
radiation suite by a second team of nurses 
prior to arrival. The drapes and towels cov- 
ering the wound are removed and the ap- 
propriate-sized Lucite cone is selected and 
attached to the linear accelerator. By an- 
gling the gantry and adjusting the radia- 
tion table (Fig 2), the area to be irradiated 
is brought into proximity to the cone. This 
maneuver is referred to as "docking." Lead 
shielding is used to protect the skin, mu- 
cosa, and bone that do not require radia- 
tion. Meanwhile, inhalation anesthesia is 
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resumed and video cameras are positioned 
to provide televised images of the patient, 
ventilator, and digital readouts of the vital 
signs and oxygen saturation. The surgical 
and radiotherapy teams exit and radiation 
is started. The dosage is usually 20 Gy to 
areas in the neck and 15 Gy to areas in he 
oral cavity, salivary gland, and skull base. 
During the 15 to 20 minutes of radiation, 
the patient is monitored from the control 
area. If the patient requires immediate at- 
tention, the accelerator can be shut down 
and the patient attended within seconds. 
After completion of the radiation treat- 
ment, the wound is covered and the patient 
is returned to the operating room. The en- 
tire procedure requires about 45 minutes. 


RESULTS 


One hundred four patients in our se- 
ries from May 1982 to May 1988 were 
treated with IORT for aggressive or 
recurrent cancers with residual gross 
disease, close margins, or remaining 


Table 1.—Indications for 
Intraoperative Radiotherapy 


Extensive recurrence 

Fixation to carotid sheath, deep musculature 
of the tongue, or prevertebral fascia 

Extension to pterygoid muscles, skull base, 
or dura 

Close margins, occasionally to preserve 
function, eg, facial nerve 

Adenoid cystic carcinoma and adenocarci- 
noma 


Fig 1.—Preparation of the anesthetized pa- 
tient for transport to the radiation therapy de- 
partment. 





microscopic disease, establishing this 
as the largest reported series of IORT 
of cancer of the head and neck. There 
were 29 females and 75 males, ranging 
in age from 15 to 89 years. The mean 
age was 59 years. Seventy-four tumors 
were epidermoid carcinomas originat- 
ing in the mucosa of the upper aerodi- 
gestive tract and 24 were salivary 
gland tumors. The remaining cancers 
were 3 sarcomas, 2 melanomas, and a 
single case of extensive recurrent 
basal cell carcinoma. The IORT was 
mainly used to treat areas of high risk 
of recurrence in the neck in 38 patients, 
skull base in 21 patients, and tongue in 
16 patients (Table 2). The parotid 
gland was treated in 19 patients. The 
IORT was used less frequently in the 
floor of the mouth (3 patients) and the 
mandible (3 times). Five patients had 
pharyngeal cancer extending to the 
prevertebral fascia, which required 
IORT, and 5 temporal bone cancers 
were treated with IORT following re- 
section. Forty cancers were treated 
with surgery and IORT as the initial 
treatment, and 64 were given IORT 
during attempts at surgical salvage. 
The majority of patients received 15 or 
20 Gy at 4 MeV through ports 4 to 6 cm 
in diameter. Six patients received ra- 
diation from multiple nonoverlapping 
ports and IORT was used on two sep- 
arate occasions in the management of 





2 patients with several recurrences. 
One patient had 100 Gy to the mandi- 
ble only, which resulted in osteoradio- 
necrosis. 


Squamous Cell Carcinoma 


Seventy-four of the 104 patients 
were treated with IORT for squamous 
cell carcinoma. Surgery and IORT 
were used as the initial modalities of 
treatment in 24 patients. Of 50 previ- 
ously treated recurrent cancers, 31 
were irradiated. Two or more years of 
follow-up were available in 35 cases 
(Table 3). Patients who died of other 
causes within 2 years after IORT were 
excluded. Local recurrence was de- 
fined as the reappearanee of cancer in 
the vicinity of the tumor treated with 
IORT. No effort was made to separate 
local recurrence inside the intraopera- 
tive radiation port from recurrence 
beyond the port, since the area of 
treatment becomes less distinct fol- 
lowing reconstruction. Of the 35 pa- 
tients, 14 remained free of local recur- 
rence 2 or more years following IORT, 
for a 40% control rate of local disease. 
Autopsies were performed in 25 pa- 
tients who died with local disease. In 22 
patients, the local recurrence was out- 
side the margin of the port, suggesting 
that IORT was able to sterilize tumor 
within its port. The majority of pa- 
tients were treated with IORT for mi- 


Fig 2.—‘‘Docking’”’ the patient with the sterilized Lucite cone attached to the gantry of the linear 
accelerator. Lead is used to shield surrounding tissue. 
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Table 2.—Control of Loca Disease According to Intraoperative Radiotherapy Site 




































































































croscopic disease remaining in the 
deep margin or in the peripaeral mar- 
gins (Table 3). Eighteen pazients with 
tumor fixation to deep mascles, ca- 
rotid, or unresectable bone treated 
with IORT for the remaining micro- 
scopic disease were availeble for 2- 
year follow-up. Inability to obtain ad- 
equate margins occurred im 10 addi- 
tional patients. Seven pa-ients had 
residual gross disease following resec- 
tion. The IORT had no measurable ef- 
fect in 4 of these patients Two-year 
- follow-up revealed that 8 of 18 patients 
who had microscopic disease left in the 
tumor bed remained free ef local re- 
currence, and 3 of 10 patierts with in- 
adequate margins had local control. 


Salivary Gland Cancers 


Eleven of 24 salivary gland malig- 
nancies were recurrent cancers at the 
time of IORT (Table 4). The mean fol- 
low-up time was 21 months There was 
no local reeurrence of 4 adenocarcino- 
mas and 8 adenoid cystic earcinomas 
treated with IORT. Two of € malignant 
mixed tumors were locally controlled. 
Seven high-grade and 2 moderate- 
grade mucoepidermoid caacers were 
treated. Five high-grade cancers and 
both moderate-grade tumors re- 
mained free of local recurrence. The 
facial nerve was preservec in 4 of 21 
parotid tumors. 


COMMENT 


Historically, patients wizh stage IV 
or recurrent squamous cell carcinoma 
have extremely dismal survival rates. 
Fixation to deep muscles or carotid, 
extension into the pterygo:ds or skull 
base, or locally recurrent disease 
makes it nearly impossible to surgi- 
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Local 
Recurrence 
Control, 
Location No. No.at2y No. (95) 
Neck 38 15 7 (47) 
Skull base 21 8 4 (50) 
Parotid 19 13 9 (69) 
16 7 4 (57) 
Prevertebrai 5 о 0 
Temporal bone 4 3 1 (33) 
Mandible 3 1 1 (100) 
Floor of mouth 3 3 1 (33) 
27 (54) 





cally eliminate all the microscopic dis- 
ease. Local recurrence usually occurs 
within 1 year. 

Radioactive implants have been 
placed intraoperatively to enhance 
control of nodal disease adherent to 
the carotid or deep tissues and unre- 
sectable recurrent cancer.'*"* Also, by 
minimizing penetration to the sur- 
rounding sensitive tissue, implants al- 
low additional radiation in previously 
irradiated fields. There are several dis- 
advantages to the use of implants. 
They require a few days of advance 
planning to obtain the isotope. The 
isotope seed must be loaded into a car- 
rier such as suture or plastic tubing. 
The radiation oncologist and physicist 
must be experienced in brachytherapy 
to aecurately place the implants to 
provide optimal and uniform dosage to 
the area of risk, while minimizing ex- 
posure to noninvolved tissue. The pa- 
tient continues to be radioactive post- 
operatively and may require limited 
isolation and precautions in waste dis- 
posal. 

In contrast, IORT eliminates many 
of these disadvantages. All radiation 
oncologists are familiar with external 
beam delivery techniques. The amount 
of radiation and depth of penetration 
can be easily selected and applied to 
only the areas of concern, while the 
adjacent sensitive tissue is shielded. 
Although advanced planning is help- 
ful, it is not mandatory. There is no 
persistent radioactivity in the postop- 
erative period. The drawback to IORT 
is the additional personnel and equip- 
ment required for transportation and 
maintenance of an operating room en- 
vironment in the radiotherapy suite. 

Intraoperative radiotherapy was 


Table 3.—Two-Year Local Control of 
Squamous Cell Carcinoma 


Local Recurrence 
Control, 
No. (%) 
















Microscopic 18 8 (44) 
Close margins 10 3 (30) 
Gross 7 3 (43) 
Total 35 14 (40) 





used in a very select grcup of patients 
who were at extremely high risk of lo- 
cal recurrence of their tumor. It had no 
effect on gross disease remaining after 
subtotal resection in 4 of 7 patients. 
Three patients did have remission of 
their tumor for an average of 30 
months. For patients with microscopic 
disease or close margins, we chose 
2-year survival as our criterion, since 
this represents a significant increase 
in survival for this group with a grim 
prognosis. The IORT appeared to be 
beneficial in these patients. Local dis- 
ease was controlled in 8 (44%) of 18 
patients with microscopic disease in 
the deep surgical margin, and 3 of 10 
patients with close margins at 2-year 
follow-up. The majority of the recur- 
rences appeared to occur outside the 
IORT port, suggesting that IORT was 
able to eliminate microscopic disease. 
Better control may be obtained by us- 
ing larger or multiple nonoverlapping 
ports. 

The IORT was used to treat malig- 
nancies arising in the major and minor 
salivary glands that recurred follow- 
ing surgery or radiation therapy or 
that were at high risk of recurrence 
due to close margins or remaining mi- 
croscopie disease. All adenocarcino- 
mas and adenoid cystic carcinomas, 
which have the propensity to spread in 
the nerves, were treated with IORT. 
Only 4 of the 24 patients have experi- 
enced local recurrence in the mean fol- 
low-up period of 21 months. One pa- 
tient's recurrence was outside the 
IORT port. Longer follow-up will be 
required to determine the efficacy of 
IORT, since salivary gland tumors no- 
toriously recur late. 

The complication rate from IORT 
was acceptable in view of the advanced 
and recurrent nature of the disease. 
Six patients developed osteoradione- 
crosis. All received external beam ra- 
diation either preoperatively or post- 
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Table 4.—1 оса! Control and Average Follow-up of Salivary Gland Cancers 


Type of Carcinoma No Local Control, No. (%) Average Follow-up, mo 
Adenoid cystic 8 (100) 








Mucoepidermoid 
High grade 7 
Moderate grade 2 


Total 24 





operatively. Three patients experi- 
enced exposed bone outside of the port, 
which was not considered a complica- 
tion of IORT. A trial of treating only 
the mandibular bone with 100 Gy re- 
sulted in osteoradionecrosis when fol- 
lowed by 52 Gy postoperatively. An- 
other mandible became exposed when 
treated with 50 Gy intraoperatively 
followed by 50 Gy of external beam ra- 
diation postoperatively. The remain- 
ing patient developed exposure when a 
marginal mandibulectomy was given 
20 Gy at 4 MeV during surgery in an 
area that had previously received 50 
Gy of external radiation. 

Large fistulas developed in 6 pa- 
tients; three were in patients previ- 
ously irradiated with 60 to 80 Gy and 
all were reconstructed with flaps. One 
of these patients had previously re- 
ceived 80 Gy and developed a persis- 
tent fistula that required three flaps 
for closure. The only other patient who 
required surgical intervention had 
poorly controlled diabetes. He under- 
went a partial mandibulectomy with 
plating and pectoralis major myocuta- 
neous flap reconstruction for ad- 
vanced-stage tonsillar carcinoma. He 
had not been previously irradiated. 
The plate was removed to facilitate 
healing and to begin postoperative ra- 
diation as quickly as possible. Another 
patient who had not been previously 
irradiated developed an anastomotic 
leak following gastric pull-up recon- 
struction for tracheostoma recur- 
rence. Neither the stomach nor pha- 
ryngeal mucosa were in the intraoper- 
ative port. 

Rupture of the carotid or innomi- 
nate arteries occurred in 3 patients. 
They all had been irradiated prior to 
IORT. One patient developed an anas- 
tomotic leak of a gastric pull-up recon- 
struction with exposure of the innom- 
inate artery and subsequent arterial 


8 23 
Adenocarcinoma 4 4 (100) 26 
Malignant mixed 3 2 (67) 23 


5 (71) 12 
2 (100) 24 
21 (88) 21 






rupture 8% weeks postoperatively. 
Another patient had the tumor peeled 
off the carotid and was treated with 20 
Gy intraoperatively. He developed a 
carotid bleeding episode 2 months 
postoperatively. The third patient ex- 
perienced return of his cancer and ca- 
rotid invasion 9 months after surgery. 

There were three early deaths due to 
medical and surgical complications. 
Two patients died from respiratory 
failure as a result of pulmonary fibro- 
sis in one and pulmonary embolism in 
the other. The third death was due to 
myocardial infarction. 

There were no complications or mis- 
haps during transportation of the pa- 
tients between the operating room and 
the radiation therapy suite. There 
were no breaks in sterile technique or 
anesthetic complications. Initially, our 
protocol was based on the experience 
of other institutions. The procedure 
was scheduled for late in the day to 
minimize the number of bystanders in 
the corridors and the disruption of 
routine outpatient treatment in the 
radiation therapy department. As the 
surgical and radiation therapy teams 
became more familiar with their roles, 
it became increasingly easy to trans- 
port the patient to radiation therapy 
for treatment at any time of day. On 
several occasions, patients received 
unplanned IORT with minimal disrup- 
tion of operating room and radiation 
therapy department activities. 


CONCLUSIONS 


This review of 104 patients treated 
with IORT demonstrates the feasibil- 
ity of adding this modality to the con- 
ventional modes of surgery and exter- 
nal beam or implant radiotherapy. It 
appears beneficial in treating recur- 
rent, extensive, or aggressive cancers, 
especially when full-course radiation 
has previously been used. It requires 
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coordination with additional nursing 
and radiation therapy staff and in- 
creases the operating time by approx- 
imately 45 minutes. However, it allows 
a one-time large dose of radiation in 
previously irradiated tissue. No 
changes are required in planned post- 
operative radiation therapy. There are 
no problems with postoperative radio- 
activity requiring handling precau- 
tions or room isolation as there are 
with radioactive seed implants. There 
does not appear to be any interference 
with wound healing. 

We suggest that a multi-insti- 
tutional stratified and randomized 
study be conducted to evaluate the full 
potential of this new and exciting mo- 
dality in the treatment of advanced 
head and neck cancer. 
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Regional Radiotherapy as Adjuvant 
Treatment for Head and Neck 
Malignant Melanoma 


Preliminary Results 
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Charles D. Wendt, MD; William H. Morrison, MD; David H. Hussey, MD; Helmuth Goepfert, MD 


€ From 1983 through 198€, 83 patients 
with high-risk cutaneous malignant mela- 
noma (primary lesion thicker than 1.5 mm 
or palpable iymphadenopathv) of the head 
and neck region were enrolled in a study 
designed to assess the efficacy of a few 
large doses of radiation (24 :o 30 Gy in 4 
to 5 fractions). The actuarial 2-year locore- 
gional control rates for the three groups 
were 95%, 90%, and 83%, respectively. 
Corresponding survival rates were 80%, 
7195, and 69%. The majority of failures 
were due to distant metasteses. Locore- 
gional control rates were better than those 
reported earlier with surgery alone for 
comparable patients. The treatment mor- 
bidity was minimal. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:169-172) 





Accepted for publication September 19, 1989. 

From the Departments of Clin cal Radiother- 
apy (Drs Ang, Peters, Maor, Werdt, and Morri- 
son) and Head and Neck Surgery `Огз Byers and 
Goepfert), The University of Texas M. D. Ander- 
son Cancer Center, Houston; and Division of Ra- 
diation Oncology, University of bwa Hospitals, 
Iowa City (Dr Hussey). 

Presented at the annual meeting of the Amer- 
ican Society for Head and Neck Surgery, San 
Francisco, Calif, April 5-6, 1989. 

Reprint requests to Departmen: of Clinical Ra- 
diotherapy, 1515 Holcombe Blv, Houston, TX 
77030 (Dr Ang). 


he role of elective nodal dissection 

for patients with intermediate to 
thick melanomas is controversial. Pro- 
ponents cite the results of a large ret- 
rospective study! demonstrating that 
elective nodal dissection improves the 
survival rate. Opponents argue that 
two randomized trials? show that 
wide local excision along with elective 
lymph node dissection does not result 
in a higher survival rate compared 
with wide local excision followed by 
therapeutic nodal dissection when 
needed. The role of radiation therapy 
for this group of patients has not been 
clearly defined. 

In view of the pattern of failure of 
malignant melanoma, however, pa- 
tient survival may not be the only rel- 
evant end point for judging the value 
of treatments. The data of the World 
Health Organization Melanoma 
Group‘ show that many patients die 
with regional or local recurrence or 
both. Locoregional relapses, especially 
in the head and neck area, can produce 
considerable morbidity such as ulcer- 
ation, pressure symptoms, and pain, as 
well as disfigurement from melanotic 
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dermal spread. Therefore, preventing 
locoregional failure would be benefi- 
cial even if it does not increase the 
long-term survival rate, especially if 
recurrence could be prevented by a 
well-tolerated treatment. Based on 
this premise, a phase II study was ini- 
tiated at The University of Texas M. D. 
Anderson Cancer Center, Houston, in 
1983 to address the following ques- 
tions: (1) How does the therapeutic ra- 
tio (efficacy vs morbidity) of elective 
regional radiotherapy using a few 
large radiation doses compare with 
that of radical nodal dissection in pa- 
tients with stage IB melanoma? (2) 
How effective is adjunctive radiother- 
apy in reducing the regional recur- 
rence rate in patients with stage II 
disease who undergo therapeutic nodal 
dissection? (3) What is the morbidity 
of the combination of neck dissection 
and a few large doses of radiation? 


MATERIALS AND METHODS 


From January 1983 to July 1988, a total of 
83 patients, 61 men and 22 women, were en- 
rolled into this study. The age ranged from 
17 to 86 years, with a median of 57 years. 
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Disease Status and Pattern of Failure of Patients With High-Risk Cutaneous Malignant 
Melanoma of Head and Neck After Adjunctive Radiotherapy * 
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Fig 1.—Locoregional control and survival rates of patients with stage IB melanoma lesions receiv- 
ing elective radiation treatment after local excision. 


Fig 2.—Locoregional control and survival rates of patients with stage Il melanoma lesions treated 
with combination of local excision along with limited neck dissection and adjunctive radiotherapy. 
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The patient population was divided into 
three groups on presentation. 

Group 1 consisted of 35 patients present- 
ing with primary lesions of more than or 
equal to 1.5 mm or Clark’s level more than 
or equal to III, but without palpable lym- 
phadenopathy. Following wide local exci- 
sion, these patients received elective irra- 
diation to the tumor bed and the ipsilateral 
draining lymphatics, including, at least, the 
first two nodal echelons. Some patients with 
midline lesions were excluded from this 
study because the volume requiring elective 
irradiation was considered too large. In the 
majority of patients, postoperative irradi- 
ation was delivered with electrons of ap- 
propriate energies to encompass the target 
volume. When it was necessary to irra- 
diate parotid lymph nodes, a lead alloy- 
containing intraoral stent was used to limit 
the dose administered to the tongue and 
oral tissues. Treatment was administered 
in a 6-Gy given dose per fraction, twice a 
week, to a total of 30 Gy in 2⁄2 weeks. Junc- 
tion lines between adjoining fields were 
moved after the second and fourth dose to 
minimize the risk of fibrosis. The dose to the 
spinal cord, when included in the treatment 
volume, never exceeded 24 Gy. 

Group 2 consisted of 15 patients who pre- 
sented with previously untreated stage II 
disease (ie, with regional node involve- 
ment). These patients received preopera- 
tive or postoperative adjunctive irradiation 
to the tumor bed and ipsilateral draining 
lymphaties down to the supraclavicular 
fossa. The same radiotherapy technique 
was used. When radiation treatment was 
given before surgery, the dose was limited 
to 24 Gy (at maximal point) in four frac- 
tions over 2 weeks. When irradiation was 
postoperative it was given as for group 1. 
The surgical components of treatment were 
wide local excision and limited neck dissec- 
tion. 

Group 3 consisted of 33 patients with 
previously excised primary lesions who pre- 
sented with nodal relapse but without evi- 
dence of distant metastases. These patients 
underwent limited nodal dissection with 
the same preoperative or postoperative ad- 
junctive radiotherapy regimen as group 2. 
Generally, when the nodal recurrence oc- 
curred more than 1 year after the initial 
surgery, the primary tumor bed was not ir- 
radiated. One patient in this group had re- 
ceived chemotherapy prior to regional 
treatment. 

Patients were followed up every 3 to 4 
months the first 2 years after completion of 
therapy so that disease status and therapy- 
related complications could be assessed. 
Subsequently, they returned twice a year. 
Patients who relapsed were treated accord- 
ing to indication. 


Malignant Melanoma — Ang et al 


ne 


Cumulative Proportion 


Group 3 


п = 33 


Control Above the Clavicles 


Survival 





18 24 30 36 


Time, mo 


Fig 3.—Locoregional control anc survival rates of patients with nodal recurrence treated with lim- 


ited neck dissection and adjunc'ive radiotherapy. 


RESULTS 
Treatment Results 


Of 83 patients treated, 7” developed 
local or regional recurrerce (Table). 
Six in-field relapses occurred within 
the first year, and 1 occurred 13 
months after completion of treatment. 

Of 35 patients who were irradiated 
electively (group 1), 65% had 1.5- to 
3.99-mm-thick lesions and 35% had 
primaries of 4-mm or greater thick- 
ness. The distribution of lesions ac- 
cording to the Clark’s leve: of infiltra- 
tion was as follows: level II], 23%; level 
IV, 54%; and level V, 23%. The follow- 
up duration of this group at the time of 
analysis ranged from 2 to 58 months, 
with a median of 15 months. Twenty- 
eight patients had no evidence of dis- 
ease, 1 patient had locoreg onal recur- 
rence, 1 had nodal and visceral relapse, 
and 5 had distant metastases опу. The 
2-year actuarial locoregional control 
and crude survival rates were 95% and 
80%, respectively (Fig 1). 

Of 15 patients in group 2, 9 had no 
evidence of disease after a median fol- 
low-up of 20 months (rangs, 20 to 60+ 
months). Five patients developed dis- 
tant metastases. One patient experi- 
enced widespread subcutaneous he- 
matogenous metastases, oae of which 
was located within the raciation field. 
Counting this patient as having had a 


local recurrence, the 2-year actuarial 
locoregional control rate was 90% and 
the 2-year crude survival rate was 71% 
(Fig 2). 

Twenty-one of 33 patients in group 3 
had no evidence of disease after a me- 
dian follow-up of 16 months (2 to 604- 
months). One patient had in-field der- 
mal recurrence. Eleven patients devel- 
oped distant relapse, 3 of whom also 
had local or regional recurrence. The 
2-year actuarial locoregional control 
and crude survival rates were 83% and 
69%, respectively (Fig 3). 


Treatment Toxicity 


The acute side effects of treatment 
were minimal. The maximal skin reac- 
tion was erythema, except for one case 
of moist desquamation. Two of 83 pa- 
tients experienced ipsilateral conflu- 
ent mucositis of short duration. 

After a median follow-up of 17 
months (2 to 60+ months), no unto- 
ward late complications were ob- 
served. 


COMMENT 


Melanomas have traditionally been 
regarded as extremely radioresistant 
tumors. The origin of this dogma is 
unclear, but it has been repeated in 
standard texts for more than 50 years. 
Perhaps it is simply a result of the fact 
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that most primary melanomas can be 
readily excised, surgery is generally 
the preferred method of treatment, 
both for local control and pathologic 
staging. Nonetheless, some primary 
melanomas, especially of the lentigo 
maligna variety on the face of elderly 
patients can be treated with radiother- 
apy. Harwood? presented 28 patients 
with lentigo maligna melanoma 
treated with radiotherapy; all but 2 
cases were locally controlled, although 
some lesions took up to 24 months to 
regress completely. 

With the advent of megavoltage ra- 
diotherapy, the value of radiotherapy 
in the palliative treatment of meta- 
static melanoma, especially in lymph 
nodes, bone, and brain, was soon 
recognized.’ This has since been con- 
firmed in a large number of retrospec- 
tive studies. 

Simultaneously with the revival of 
radiotherapy for metastatic mela- 
noma, assays of the radiation response 
of human tumor cells were developed. 
In 1971 Barranco et al’ published radi- 
ation dose-survival curves of three hu- 
man melanoma cell lines; they showed 
a common characteristic of a large 
curvy shoulder with a relatively steep 
terminal slope, indicating a large ca- 
pacity for accumulation of sublethal 
damage induced by doses of up to 4 Gy. 
This provided the original rationale 
for treating melanomas with a few 
large-dose fractions (hypofraction- 
ated radiotherapy) rather than with 
the conventional schedule of 2 Gy per 
fraction. Although subsequent studies 
have shown that a wide shoulder is not 
a universal characteristic of mela- 
noma,*? the clinical data in aggregate 
suggest that the response to small 
fractions, while effective in some cases, 
is lower than that to large fractions.'? 

In the meantime, properly designed 
clinical studies led to better under- 
standing of the natural history of the 
diseases. The data of the World Health 
Organization Melanoma Group‘ show 
that the regional failure rate in stage 
I melanoma patients is high. Of a total 
of 1164 patients undergoing wide local 
excision, 516 (44% ) relapsed with met- 
astatic disease within 10 years. The 
breakdown of the first sites of recur- 
rence was as follows: 22% in the re- 
gional nodes, 9% at remote sites only, 
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and 13% at both regional and distant 
sites. The corresponding figures for 
patients with intermediate and thick 
melanomas (ie, >1.51 mm) were 26%, 
9%, and 14%, respectively. There was 
no significant difference in the pat- 
terns of failure for melanoma located 
on the head and neck area or trunk and 
extremities. In addition, Urist and 
colleagues! reported local (dermal) re- 
currence rates after wide excision of 
6% for lesions 1.51- to 3.99-mm thick 
and 13% for melanomas measuring 
more than or equal to 4 mm. Hence, 
more than 40% of patients with inter- 
mediate and thick (stage IB by the In- 
ternational Union Against Cancer 
staging system) melanomas experi- 
ence locoregional relapses after wide 
local excision alone. Furthermore, in 
patients with stage II disease, thera- 
peutic dissection of pathologically in- 
volved nodes is associated with a sub- 
sequent recurrence in up to 50% of 
patients.” 

In view of the management prob- 
lems associated with locoregional fail- 
ure, the multitude of lymph drainage 
routes in the head and neck area (par- 
ticularly scalp and forehead lesions), 
and hence the morbidity associated 
with extensive elective regional dissec- 
tion, we initiated this study to assess 
the role of radiotherapy in high-risk 
patients. 

The results obtained from 83 pa- 
tients observed for 2 to more than 60 
months (median, 17 months) are prom- 
ising. Although some patients were 
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still at risk of locoregional recurrence, 
it has been demonstrated that 70% to 
80% of relapses appear within the first 
2 years of follow-up.^^ The compli- 
ance with treatment was good since it 
only involved five or six ambulatory 
hospital visits, ie, one for preparation 
(eg, construction of mold for lead cut- 
out to shape the treatment field, fabri- 
cation of stent for shielding when 
needed, and planning field arrange- 
ment) and four or five for actual ther- 
apy. The acute tolerance to treatment 
was excellent. The 2-year actuarial in- 
field control rate for patients receiving 
elective locoregional radiotherapy 
(group 1) was 95%. As expected, no 
untoward late complications were ob- 
served, since the total dose given was 
rather low. It appears, therefore, that 
elective radiotherapy is as effective as 
radical neck dissection in preventing 
locoregional relapse. If this finding is 
confirmed by further follow-up, then it 
will be unnecessary to subject these 
patients to extensive nodal dissection. 

A randomized trial at the Mayo 
Clinic, Rochester, Minn, testing the 
value of adjuvant radiotherapy for re- 
gional metastasis from malignant 
melanoma of the trunk and extremi- 
ties showed that the median time to 
recurrence of patients assigned to re- 
ceive radiation treatment after lym- 
phadenectomy was substantially 
longer than those of the control group 
(20 vs 9 months).^ The authors’ at- 
tributed this difference to the imbal- 
ance in the age and nodal distributions 
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between the group rather than due to 
treatment. This study, however, has a 
couple of weak points. First, of 82 pa- . 
tients enrolled, only 56 were subse- 
quently found to be assessable. Second, 
the radiotherapy schedule used was 
perhaps not optimal since a treatment 
break of 3 to 4 weeks was introduced in 
addition to using small-dose fractions 
(50 Gy in 28 fractions over 10 weeks). 
Therefore, the Mayo Clinic study is in- 
adequate to resolve the question. 

In our study, the 2-year actuarial 
control rate for patients with nodal 
involvement receiving adjunctive ra- 
diotherapy (groups 2 and 3) in addition 
to limited neck dissection was 85%. 
Again no late side effects were de- 
tected. These results are better than 
those reported previously (50% recur- 
rence rate), with surgery alone* for 
similar patients. Adjunctive radio- 
therapy appears, thus, to be well tol- 
erated and effective in preventing in- 
field recurrence. 

Encouraged by our initial finding, 
we decided to accrue more patients 
into this pilot study. An additional 
year of follow-up is required before a 
firm conclusion could be drawn on the 
role of adjunctive radiotherapy in 
high-risk melanoma patients. 
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Occult Primary Tumors 


The Management of Isolated Submandibular Lymph Node Metastases 


Barry Strasnick, MD; Dennis M. Moore, MD; Elliot Abemayor, MD, PhD; Guy Juillard, MD; Yao S. Fu, MD 


@ The management of patients with cer- 
vical metastases from unknewn primary 
tumors presents a therapeutic challenge 
to both the head and neck surgeon and ra- 
diotherapist. If after careful search the 
primary tumor remains truly eccult, tradi- 
tional methods of radiotherapy encom- 
passing fields from the base of skull to 
clavicles are often employed. with signifi- 
cant attendant morbidity. To determine if 
more limited therapy would be effective in 
cases of isolated regional lymph node me- 
tastases, the patterns of tumor spread to 
nodes in the submandibular region were 
studied. A retrospective analysis of 472 
radical neck specimens obtained from 
1975 to 1985 reveaied 19 cases (4.0%) of 
cervical metastases limited tothe subman- 
dibular triangle. Sources of these tumors 
included lip (3), buecal mucosa (4), nasal 
vestibule (1), floor of mouth (4), alveolar 
ridge (3), oral tongue (1), and anknown (3). 
It appears that solitary submandibular 
nodal metastases predominantly arise 
from sites in the oral or nasa cavity. This 
suggests that in patients with isolated 
submandibular lymph node metastases 
from occult primary sites, a more conser- 
vative therapeutic approach to potential 
primary sites is indicated aftsr treatment 
of the metastatic focus. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:173-176) 


ervical metastases from an un- 
known primary origin represent 

4% to5% of all tumors of the head and 
neck.’ It is estimated that two thirds of 
these occult primary cancers originate 
in the upper aercdigestive tract. Be- 
cause of the relatively favcrable prog- 
nosis afforded patients with head and 
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neck primary cancers as compared 
with those of other anatomic sites, ag- 
gressive surgical and/or radiothera- 
peutic approaches are commonly em- 
ployed as primary treatment modali- 
ties. If the primary lesion remains 
undetected after a careful systematic 
evaluation, empiric radiotherapy is of- 
ten administered to those regions most 
likely to harbor the occult primary tu- 
mor. Traditional radiotherapeutic ap- 
proaches encompass fields from the 
base of skull to the clavicles, often with 
significant morbidity. The question 
arises whether a more limited thera- 
peutic approach is feasible in those 
patients manifesting isolated regional 
lymph node metastases based on 
knowledge of lymphatic drainage 
routes. 

The neck is commonly divided into 
seven nodal regions.’ These include the 
submental, submandibular, subdigas- 
tric (upper jugular), middle jugular 
(supraomyohyoid), low jugular, poste- 
rior cervical, and supraclavicular 
nodes. The submandibular triangle is 
bound anteriorly by the anterior belly 
of the digastric muscle, posteriorly by 
the posterior belly of the digastric 
muscle, superiorly by the inferior bor- 
der of the mandible, inferiorly by the 
hyoid bone, superficially by the 
platysma muscle, and deeply by the 
floor of mouth musculature. Rouviere* 
divides the submandibular lymph 
nodes into five groups: preglandular, 
retroglandular, prevascular, retrovas- 
cular, and intracapsular. Collectively, 
this group of lymph nodes drain the 
nose, lips, cheek, tonsillar fossa, soft 
palate, and anterior two thirds of the 
tongue.*^ The efferent drainage of the 
submandibular nodes is mainly into 
the internal jugular nodes. 

In several reports examining the 
pattern of cervical lymph node me- 
tastases from unknown primaries, the 
submandibular triangle has rarely 
been a site of involvement. Richard 
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and Micheau! reported involvement of 
theupper jugular lymph node region in 
more than 70% of 154 cases of me- 
tastases from occult primaries. In con- 
trast, the submandibular nodal region 
was affected in only 12% of cases. Mo- 
linari et aP noted involvement of the 
submandibular triangle in only 1 
(0.7%) of 139 cases of cervical me- 
tastases from solid malignant tumors 
of unknown primary origin. This re- 
view addresses the patterns of tumor 
spread to nodes in the submandibular 
region and investigates the possibility 
of a more conservative approach to 
treatment of the potential primary fo- 
eus in patients with occult metastases 
limited to the submandibular triangle. 


MATERIALS AND METHODS 


The UCLA Central Pathology Registry, 
Los Angeles, Calif, was reviewed for radical 
neck dissection specimens at the UCLA 
Center for the Health Sciences from 1975 
to 1985. Those patients demonstrating 
squamous cell cervical metastases limited 
to the submandibular triangle form the ba- 
sis of this article. Patients receiving preop- 
erative radiation therapy to the head and 
neck were excluded from this analysis, 
since treatment could potentially alter nor- 
mal lymphatic drainage routes. All patho- 
logic reports were reviewed by one of us 
(Y.S.F.) for accuracy of diagnosis in terms 
of location of cervical metastases as well as 
histology of the tumor. Overall we serially 
reviewed a total of 472 radical neck speci- 
mens, of which 24 (5.1%) contained me- 
tastases confined to the submandibular tri- 
angle. Four of these patients had received 
preoperative radiation therapy and were 
therefore excluded. One patient was ex- 
cluded, since his histologic diagnosis was 
interpreted as adenocarcinoma. Nineteen 
patients (4.075) met the inclusion criteria. 
There were 10 men and nine women. Age of 
patients ranged from 24 to 86 years, with a 
mean age of 65.4 years. All patients with 
unknown primary tumors underwent 
panendoscopy with blind biopsy specimens 
taken from the pyriform sinus, base of 
tongue, tonsillar fossa, and nasopharynx. 
No evidence of disease was noted on the 
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A 


Presentation 


Neck Dissection 


Primary 


Treatment 





Statust 








(11/78) T2, NO, МО SCC L 
buccal space 


Metastatic SCC 1/3 SM 
nodes; other nodes (35) 
negative 


Left buccal space 


(11/78) Composite 
resection L buccal space; 
L RND 








(3/84) TO, N2, MO L side of 
neck mass; FNA with SCC 
metastatic workup 
negative 


(8/76) T2, N1, MOL 
anterior floor of mouth 





Metastatic SCC 1/3 SM 
nodes; other nodes (22) 
negative 


Metastatic SCC 6/7 SM 
nodes; other nodes (29) 
negative 


Unknown 


Left anterior floor of mouth 





(12/77) SCC R nasal 
vestibule 


(7/75) T3, NO, MO SCC R 
buccal space 


Metastatic SCC 1/3 SM 
nodes; other nodes (23) 
negative 


Metastatic SCC 1/4 SM 
nodes; other nodes (23) 
negative 


Right nasal vestibule 


Right buccal space 





(3/81) T2, N1, MO SCC of L 
lower alveolar ridge 





Metastatic SCC 1/3 SM 
nodes; other nodes (24) 
negative 


(3/84) L RND; postoperative 
XRT to L side of neck 
only 


(7/88) NED 


(9/85) Died with distant 
metastases; no H and N 
primary found 








(8/76) L composite 
resection of FOM; 
mandible; L RND 
postoperative XRT 


Unavailable 





(12/77) Local resection R 
nares; R RND, 
postoperative XRT 


(7/75) R composite 
resection R buccal space; 
R partial maxillectomy; R 
RND postoperative XRT 


(9/88) NED 


(10/78) Died with local 
recurrence 





Left lower alveolar ridge 





(11/84) TO, N1, MOR 
submandibular mass; FNA 
with SCC 


(2/77) T2, N1, MO SCC R 
lower anterior alveolar 
ridge 


Metastatic SCC 2/4 SM 
nodes; other nodes (21) 
negative 


Unknown 





Metastatic SCC 2/4 SM 
nodes; other nodes (37) 
negative 


Right lower anterior alveolar 
ridge 





(9/75) T2, М1, MO SCC R 
lower lip 


Metastatic SCC 5/7 SM 
nodes; other nodes (21) 
negative 


Right lower lip 








(3/81) Composite resection 
L lower alveolar ridge; L 
RND postoperative XRT 


(9/88) NED 





(11/84) R RND 
postoperative XRT to R 
side of neck only 


(9/86) Died of 
cardiopulmonary arrest; 
no H and N primary found 





(2/77) Composite resection 
В alveolar ridge, R RND 
postoperative XRT 


(12/77) Recurrence FOM; 
died, 3/78 of pneumonia 





(9/75) Resection R lower 
lip, R RND postoperative 
XRT 


(5/79) Died of distant 
metastases (not 
necessarily of 
metastases) 





(1/75) T2, N1, MO R buccal 
mucosa 








Metastatic SCC 1/3 SM 
node; other nodes (36) 
negative 





Right buccal mucosa 


(1/75) Composite resection 
R buccal space, 
mandible, R RND 


(2/87) NED 





(12/81) T1, NO, MO SCCL 
lower lip; (2/83) 
recurrence L side of neck 


Metastatic SCC 2/4 SM 
nodes; other nodes (24) 
negative 


Left lower lip 


(12/81) Wedge excision, L 
lower lip (2/83) L RND 


(4/87) NED 





(7/85) TO, N1, MOL 
submandibular mass; FNA 
with SCC 


(4/81) T3, N1, MO SCC R 
anterior FOM 


Metastatic SCC 1/4 SM 
nodes; other nodes (23) 
negative 





Unknown 


(7/85) L RND postoperative 
XRT to L side of neck 
only 





Metastatic SCC 1/3 SM 
nodes; other nodes (32) 
negative 


Right anterior FOM 





(3/74) T2, NO, MO SCC R 
anterior FOM 





Metastatic SCC 1/4 SM 
nodes; other nodes (17) 
negative 


Right anterior FOM 





(8/76) T1, N1, MO SCC L 
lower anterior alveolar 
ridge 


Metastatic SCC 1/3 SM 
nodes; other nodes (57) 
negative 


Left lower anterior alveolar 
ridge 





(11/80) T2, NO, MO SCC R 
anterolateral tongue 





Metastatic SCC 2/3 SM 
nodes; other nodes (31) 
negative 


Right anterolateral tongue 


(9/88) NED 





(4/81) Composite resection, 
R FOM, R RND 
postoperative XRT 


(6/83) Local recurrence; 
(12/83) died of 
pneumonia; CHF 





(3/79) Composite resection 
R FOM, R RND tongue 
flap 


(1/81) Died of 
cardiopulmonary arrest, 
NED 








(8/76) Composite resection 
L lower alveolar ridge, 
FOM, L RND 


(3/80) Died with empyema, 
cardiopulmonary arrest, 
NED 








(11/80) Composite 
resection, R tongue, FOM, 
mandible, R RND, 
postoperative XRT 


Unavailable 





24/F 





(4/85) T2, М1, MO SCCL 
upper lip 


Metastatic SCC 3/4 SM 
nodes; other nodes (38) 
negative 


Left upper lip 





(4/83) T3, N1, MO SCC R 
buccal space 





Metastatic SCC 4/4 SM 
nodes; other nodes (37) 
negative 


Right buccal space 





(7/79) T2, N1, M0 SCC R 
FOM 





Metastatic SCC 2/4 SM 
nodes; other nodes (10) 
negative 


Right FOM 
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(4/86) Wedge excision of 
lip, L RND; postoperative 
XRT 


(9/86) Died of distant 
metastases 





(4/83) Composite resection 
R buccal space, R 
supparotidectomy, R RND; 
postoperative XRT 


(9/88) NED 





(7/79) Composite resection 
R FOM, mandible, R RND 
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(11/86) NED 





*L indicates left; В, right; FNA, fine-needle aspirate; RND, radical neck dissection; SM, submandibular; FOM, floor of the mouth; NED, no evidence of disease; XRT, 
radiation therapy; SCC, squamous cell carcinoma; H and N, head and neck; and CHF, congestive heart failure. 
tStatus as of most recent follow-up. 
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Table 2.—Site-of Primary Tumor 


Buccal mucosa 
Floor of mouth 
Unknown 
Alveolar ridge 
Lip 

Oral tongue 
Nasal vestibule 









——000^52 





initial chest roentgenogram ef any of the 
patients. 


RESULTS 

Patient data are summarized in Ta- 
ble 1. Classic radical neck dissection 
was performed in 16 patierts. In three 
patients a modified radiczl neck dis- 
section was performed, preserving the 
integrity of the spinal accessory nerve 
but removing the sternocleidomastoid 
muscle and internal jugular vein. Met- 
astatic squamous cell carcinoma was 
found in all 19 cases. Sites of primary 
tumor are shown in Table 2. These in- 
cluded alveolar ridge (3), buecal mu- 
cosa (4), lip (3), oral tongue (1), floor of 
mouth (4), nasal vestibule 1), and un- 
known (3). As of their mos: recent fol- 
low-up, nine patients had succumbed 
either to local recurrence or to distant 
metastases, 8 patients were alive and 
well with no evidence of disease, and 2 
patients were unavailable: overall, 5- 
year survival in the group receiving 
follow-up was 47% . Follow-up was ob- 
tained for all three patients with sub- 
mandibular metastases from unknown 
primary sources. Each of these pa- 
tients received postoperative radio- 
therapy limited to the diseased neck 
alone following cervical lyrphadenec- 
tomy. One patient died wizh evidence 
of distant metastases within 18 
months of his initial diagnosis. A sec- 
ond patient died of a cardiovascular- 
related illness with no evidence of re- 
current tumor. The third patient is 
alive and well with no evidence of dis- 
ease 13 months after his initial diag- 
nosis. In none of these cases did the 
primary tumor become evicent despite 
careful observation. 

COMMENT 

With careful systematic evaluation, 
a primary tumor will be found in over 
90% of cases presenting with cervical 
adenopathy. Comess et al? reported an 
inability te detect the primary site in 
only 8% of 1189 cases presenting with 


cervical metastases. Of those cases in 
which no primary tumor is detected on 
initial examination, a significant pro- 
portion will ultimately declare them- 
selves. Richard and Micheau! estimate 
that two thirds of the lesions that will 
be discovered will declare themselves 
during the first 18 months of follow-up. 
In a review of 11 studies, Cachin et al* 
found that of 817 cases of cervical me- 
tastases from an unknown primary, 
the primary focus was eventually dis- 
covered in 317 cases, or 38%, during 
follow-up. Seventy-two percent of 
these patients were found to have a 
primary lesion in the upper respira- 
tory tract or digestive tract. 

The location of a metastatic tumor 
within the cervical lymph nodes may 
direct the search for a primary lesion. 
Lindberg! reviewed the topographical 
distribution of lymph node metastases 
in 2044 patients with previously un- 
treated squamous cell carcinomas of 
the head and neck. Metastases to the 
submandibular triangle from lesions 
in the floor of mouth, tonsillar fossa, 
and oral tongue occurred in 21%, 14% А 
and 13% of cases, respectively. In соп- 
trast, metastases to this region from 
sites in the hypopharynx or supraglot- 
tic larynx occurred in only 0.7% of all 
cases. Using Bayes’ theorem analysis, 
Molinari et al? estimate the probability 
of an isolated submandibular nodal 
metastases originating from а pri- 
mary focus in the tonsilloglossopalatal 
area to be approximately 90%. In con- 
trast, the probability of a primary site 
in the hypopharynx or larynx is only 
3.275. In our series, known primary tu- 
mors metastasizing solely to the sub- 
mandibular triangle originated from 
sites in the nose, lips, floor of mouth, 
alveolar ridge, buccal mucosa, and oral 
tongue. In no instance did the primary 
lesion originate from regions located 
within the hypopharynx or larynx. 

The importance of localization of the 
primary tumor is particularly true 
with respect to treatment. To date 
there is no apparent consensus regard- 
ing the therapeutic approach to the 
unknown primary. Surgery and radia- 
tion therapy, alone or in combination, 
remain the cornerstones of treatment. 
Surgical treatment consists of a cervi- 
cal lymphadenectomy in which the 
metastatic deposit is removed. Radia- 
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tion therapy alone is capable of pro- 
ducing similar results to those seen 
with surgical therapy and its selection 
will in part depend on the potential 
advantages seen in attempting to treat 
the primary focus along with the neck 
disease. Combined therapy in the 
form of preoperative or postoperative 
radiation along with surgical excision 
has also enjoyed much support, par- 
ticularly when there is evidence of ex- 
tracapsular spread of tumor or for 
massively enlarged nodes. If em- 
ployed, radiotherapy is typically di- 
rected to include all cervicofacial re- 
gions capable of harboring the occult 
primary tumor. Radiation ports com- 
monly encompass fields from the base 
of skull to the clavicles as well as both 
sides of the neck. Complications of 
such an aggressive radiotherapeutic 
approach may include delayed wound 
healing, severe xerostomia, laryngeal 
edema, osteoradionecrosis, dental car- 
ies, persistent pain, subcutaneous or 
muscular fibrosis, otitis media, and 
hypothyroidism. Carlson et al* ana- 
lyzed the adverse sequelae caused by 
widefield radiotherapy administered 
to 93 patients with cervical metastases 
from an unknown primary tumor. 
Thirty-five patients had persistent xe- 
rostomia, 15 developed subcutaneous 
or muscular fibrosis, 15 demonstrated 
transient arytenoid edema, 4 devel- 
oped bone exposure, and 3 developed 
severe dental caries. It would appear 
beneficial to identify those instances in 
which radiotherapy could be limited 
solely to those cervicofacial areas most 
likely to harbor the primary site 
thereby avoiding the morbidity asso- 
ciated with widefield radiation expo- 
sure. 

This retrospective study demon- 
strates that solitary submandibular 
nodal metastases by carcinomas of the 
head and neck arise predominantly 
from sites in the oral or nasal cavities, 
with a low probability of origin along 
the pharyngeal axis. It is reasonable to 
extend this relationship to include pa- 
tients with occult primary tumors, al- 
though they are exceedingly rare (less 
than 1% in this series). In Welsh’s 
review? of human laryngeal lymphatic 
drainage patterns, various regions of 
the larynx were injected with radioac- 
tive gold and the cervical nodes were 
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scanned for tracer activity using a 
scintillation counter. In this study only 
negligible activity was recorded from 
nodes located in the submandibular 
triangle from injections in either the 
supraglottic or subglottic larynx. Pi- 
etrantoni and Fior,” in a review of 570 
head and neck tumors, stated that the 
submandibular triangle should not be 
included in the radical neck dissection 
for tumors of the larynx, since lymph 
vessels did not drain to this region. 
Feldman and Appelbaum" reported 
involvement of the submandibular tri- 
angle in only 3 of 51 radical neck dis- 
section specimens examined in pa- 
tients with head and neck squamous 
cell carcinomas. The primary sites 
were nose, floor of mouth, and retro- 
molar trigone. None of the 26 laryngeal 
tumors in this series demonstrated 
metastases to the submandibular 
lymph nodes. They concluded that the 
contents of the submandibular trian- 
gle could be left undisturbed in radical 
neck dissection for laryngeal cancer. 

These data strongly suggest that 
treatment of potential primary sites in 
patients demonstrating regional me- 
tastases limited to the submandibular 
triangle should be focused and selec- 
tive. Million and Cassisi" recommend 
radical radiation therapy of potential 
mucosal sites for upper or middle jug- 
ular lymph nodes. However, they" be- 
lieve that the patient with a solitary 
submandibular lymph node metasta- 
sis is preferably managed by radical 
neck dissection alone, with careful ob- 
servation for appearance of the pri- 
mary lesion, since irradiation of the 
entire oral cavity plus the neck causes 
major morbidity. McCunniff and 
Raben“ support surgery with close 
follow-up for cases of isolated subman- 
dibular adenopathy from an unknown 
primary source, citing a high likeli- 
hood of an oral cavity primary. Be- 
cause of late sequelae, such as xerosto- 
mia, Carlson et al* advocate irradia- 
tion to the neck alone when the nodal 
location (submandibular or submental 
nodes) indicates a low probability of a 
primary lesion along the pharyngeal 
axis. 

The decision to treat broad areas of 
the pharyngeal mucosa with radiation 
therapy must weigh the possible im- 
provement in prognosis with the con- 


siderable morbidity associated with 
the treatment. Since isolated subman- 
dibular nodal metastases are rela- 
tively rare, it is difficult to assess the 
consequences of avoiding widefield 
radical radiation therapy in terms of 
patient survival. At our institution, 
patients with submandibular me- 
tastases from unknown primary le- 
sions are treated with radiotherapy to 
the involved aspect of the neck alone 
following radical neck dissection. No 
attempt is made to irradiate potential 
primary sites. Neck dissection in these 
cases is necessary to rule out addi- 
tional nodal disease reflecting other 
potential primary head and neck 
sources. Sixteen patients in this retro- 
spective series underwent classic rad- 
ical neck dissection reflecting the 
treatment philosophies of the operat- 
ing surgeons. In these instances, a 
more conservative approach to surgi- 
cal resection, sparing the spinal nerve 
certainly appears feasible. 

Our decision to employ radiation 
therapy in addition to surgery is based 
on the potential for residual micro- 
scopic disease after disruption of the 
vasculature and lymphatic channels 
during neck dissection. Furthermore, 
the risk of residual tumor is increased 
in those patients whose neck speci- 
mens reveal evidence of extra nodal 
spread of tumor." 

A review of the literature as well as 
the data presented in this retrospec- 
tive analysis suggest that isolated sub- 
mandibular metastases arise predom- 
inantly from anterior sites in the head 
and neck. These include the lips, buccal 
mucosa, alveolar ridge, floor of mouth, 
oral tongue, and nose. In treating 
patients with solitary submandibular 
adenopathy from an unknown pri- 
mary source, radiotherapy, if em- 
ployed, should be focused on these an- 
terior regions. An alternative ap- 
proach is to treat the neck disease and 
watch these easily examined areas for 
the appearance of a primary lesion. 
Regardless of choice of therapy, radi- 
ation directed to sites located along the 
pharyngeal axis does not appear to be 
warranted in patients with isolated 
submandibular nodal metastases from 
an unknown primary tumor. 

The rare presentation of a patient 
with a solitary submandibular lymph 
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node metastasis from an unknown pri- 
mary should prompt a radical neck 
dissection to determine the presence of 
further cervical metastases. Patients 
with neck disease confined to the sub- 
mandibular triangle may then be 
spared the morbidity associated with 
radical radiation therapy of all oral 
and pharyngeal mucosal surfaces. Ra- 
diation ports in this instance should 
include sites in the nasal and oral cav- 
ities, sparing the pharyngeal axis. Al- 
ternatively, treatment of the neck me- 
tastases by surgery alone or combined 
surgical and radiation therapy with 
careful follow-up for appearance of the 
primary lesion is feasible. 
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Follow-up of Oral Leukoplakia After 
Carbon Dioxide Laser Surgery 
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* We evaluate the 3-year result of 145 
oral leukoplakias 5perated on by outpa- 
tient carbon dioxide laser surgery at the 
Istituto Nazionale ~umori, Milan, Italy. The 
surgical technique that was used con- 
sisted of excision n 140 patients and va- 
porization in 5 patients. Cancer was found 
in 14 out of 140 patients who underwent 
excision (10%). In-the analysis of the dis- 
ease-free survival ate and cf the unfavor- 
able pattern of events, only 131 patients 
with benign postoperative histologic diag- 
nosis were conssdered. Fifty-eight pa- 
tients developed vnfavorable events. The 
probabilities of remaining free of disease 
or of developing lecal relapses or new le- 
sions at 3-year survival was C.57, 0.27, and 
0.19, respectively Two patients had oral 
carcinomas after the operation. Forty pa- 
tients modified their alcohel or tobacco 
habits or their testh and/or prosthesis. 
Moreover, only two patients modified 
these factors before the unfavorable 
events occurred. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:177-18@ 


O ral carcinomas often criginate asa 
transformetion of precancerous 
mucosal lesions. The prevalence of oral 
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carcinomas is difficult to evaluate, but 
the probabilities of transformation 
varies from 1% to 80% according to 
the type of lesion. Leukoplakia is by far 
the most frequent precancerous dis- 
ease and its cancer rate is about 6% to 
23% in 20 years.' It is not a defined le- 
sion clinically or pathologically. Up to 
date its definition is still in a negative 
sense: "A raised white patch which 
could neither be scraped off, nor at- 
tributed to any other diagnosable 
disease.” The clinical evolution of leu- 
koplakia is not necessarily progressive 
to cancer degeneration, but the inci- 
dence of oral cancer in patients with 
leukoplakia is three times higher than 
in the normal population.'? Therapeu- 
tie procedure is not yet standardized, 
even if most authors agree that the 
surgical approach is the most effica- 
cious therapy.'^** Since 1981, we have 
been treating all leukoplakias seen at 
the Istituto Nazionale Tumori, Milan, 
Italy, by outpatient laser surgery. 
The purpose of this study was to 
evaluate 3-year results of this policy, 
and the probability of developing local 
recurrences and/or new disease (pre- 
cancer and cancer) in these patients. 


PATIENTS, MATERIALS, AND 
METHODS 


From January 1981 to December 1987, we 
treated 145 oral leukoplakias by outpatient 
laser surgery at the outpatient surgical di- 
agnostic department of the Institute. 

The preoperative evaluation included a 
careful clinical examination and a photo- 
graph of the lesion; according to the 
literature," three clinical types of oral 
leukoplakia were distinguished: (1) homo- 
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geneous leukoplakia with keratinized mu- 
соза; (2) speckled leukoplakia and verru- 
cous proliferations consisting of white and 
red lesions; and (3) erosive leukoplakia with 
ulcerated lesions. 

A biopsy, with the aid of toluidine stain 
according to the Mashberg technique,’ was 
performed when the lesion was larger than 
1 cm, or when it was clinically suspected of 
being malignant. Moreover, all patients 
living a long distance from the Institute had 
immediate surgery without a preoperative 
biopsy. 

All the operations were performed under 
local anesthesia with 9- to 12-W power out- 
put, using the laser in the continuous wave 
mode released by an operating microscope, 
with a 200-mm focal length. The patient’s 
main characteristics are presented in Ta- 
ble 1. 

The laser was used as a knife in 140 pa- 
tients: in this way the entire lesion was re- 
moved and a specimen was available for 
histopathologic examination. The remain- 
ing five lesions underwent laser vaporiza- 
tion without a specimen. 

The study group included 116 men and 29 
women. The median age was 55 years 
(range, 27 to 82 years). According to the al- 
cohol and smoking habits, the patients were 
mainly drinkers (128 [84.8% ]) and/or smok- 
ers (93 [64.1% ]); few patients stopped their 
drinking habits (3 [2.1% ]), while there were 
28 (19.3% ) ex-smokers. As far as the clini- 
cal picture was concerned, speckled leuko- 
plakia was the more frequent diagnosis (90 
[62.1% ]), followed by homogeneous and ero- 
sive leukoplakia (39 [26.9% ] and 16 [11.0%], 
respectively). Single leukoplakia occurred 
in 71.7% of patients. The buccal mucosa was 
the most common involved site (55.9%), 
followed by the tongue (20.0% ), lip (11.7%), 
gingiva (6.275), floor of the mouth (4.1%), 
and palate (2.175). The mean size of the 
treated lesions was 1.6 cm in diameter and 
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Table 1.— Summary of the Clinical 
Characteristics of 145 Patients With 
Oral Leukoplakia Treated by Carbon 

Dioxide Laser 





Sex 
Male 
Female 
Age 
«45 
46-60 
260 
Alcohol habits 
Nondrinkers 
Drinkers 
Ex-drinkers 
Smoking habits 
Nonsmokers 
Smokers 
Ex-smokers 
Clinical picture 
Homogeneous 
Speckled 
Erosive 
No. of lesions 
1 
2 
>3 
Size of main lesions, cm 
<0.5 
0.6-1.0 
1.1-1.5 
1.6-2.0 
2.1-2.5 
22.5 
Site of main lesions 
Lip 
Tongue 
Floor of mouth 
Buccal mucosa 
Gingiva 
Palate 
Preoperative histologic findings 
Benign 
Dysplasia 
Not diagnostic material 
No biopsy 
Surgical technique 
Laser excision 
Laser vaporization 
No. of lesions 
1 
2 
>3 





only 17 lesions were greater than 2.5 cm in 
diameter (Table 1). 

The postoperative diagnosis of the 140 
excised leukoplakia lesions was benign 
(acanthosis and/or hyperorthokeratosis) in 
121 (86.4% ) of 140 excised leukoplakias; in- 
vasive squamous cell carcinoma (SCC) in 11 
(7.9%) of 140, carcinoma in situ (CIS) in 3 
(2.1%) of 140, and dysplasia (DYS) in 2 
(1.4%) of 140. Moreover, in 3 patients, the 
specimen could not be evaluated by the pa- 
thologist because of heat-damaged tissue. 

Patients were followed up according to 
the histologic diagnosis: when the postop- 
erative diagnosis was SSC, CIS, or DYS, the 
patients were seen every 3 months; on the 
contrary, patients were examined every 6 
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Table 2.—Clinical Diagnosis of Patients Treated by Carbon Dioxide Laser Excision 
According to Postoperative Histologic Findings 


Postoperative Histologic Findings 


na 


Clinical 
Diagnosis 


Homogeneous 


Benign Dysplasia 





Speckled { 2 : 3 


Erosive 


Total 2 3 


Carcinoma Cell 
In Situ 


Squamous 
Nondiagnosable 
Material 


Carcinoma Total 





Table 3.— Comparison of Preoperative and Postoperative Histologic Findings in 
Patients With a Preoperative Biopsy Specimen 


Postoperative Histologic Findings 


р 


Preoperative 
Histologic Findings Benign Dysplasia 


Carcinoma Cell 
In Situ 


Squamous 
Nondiagnosable 
Carcinoma Material Total 





Benign 66 1 
Dysplasia 3 24 
Nondiagnosable material 2 
Total 71 


Diagnosis 


1 4 "iro 72 
1 


1 
«ve 1 
2 6 





Benign 
Dysplastic 
Carcinoma in situ 
plus squamous cell carcinoma 
Nondiagnosable material 
Total 


Postoperative Histologic Findings 


Її ЭƏ Ж 


Сагсіпота 


Benign Dysplasia In Situ 


Squamous 
Cell Nondiagnosabie 
Carcinoma Material Total 





Male 97 2 
Female 24 M 
Total 121 2 


months when the histologic diagnosis 
showed a benign lesion. 

In the analysis of the disease-free sur- 
vival rate and the unfavorable pattern of 
events, we considered only those patients 
with a benign postoperative histologic di- 
agnosis (131 out of 145 patients). Moreover, 
in 41 patients with multiple diseases, we 
analyzed only the evolution of the higher- 
risk lesion in each case: speckled or erosive 
leukoplakia, or the larger lesion, when all 
lesions had the same clinical picture. 

These patients were followed up for a 
median period of 3 years (75% of the pa- 
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3 113 
ips 27 
3 140 


tients underwent at least 19 months of fol- 
low-up, 50% at least 37 months, and 25% at 
least 56 months of follow-up). 


STATISTICAL METHODS 


First, local failure and new lesions were 
taken as end points; times to-each of these 
events were measured from the date of sur- 
gery. Disease-free survival time measures 
the time elapsed between surgery and the 
appearance of one of the two unfavorable 
events previously mentioned. 

The pattern of disease-free survival, local 
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Fig 1.—Disease-free survival. y-axis indicates 
probability; x-axis, months. 


relapse, and the new lesions was estimated 
by the product-limit method. 


RESULTS 


The distribution of postoperative 
histologic findings according to the 
clinical appearance is shown in Table 
2. Caneer (SCC plus CIS) was mainly 
found in the speckled (11/88 [12.5% ]) 
and erosive (2/16 [12.5% ]) groups. The 
preoperative biopsy specimen of the 
cancerous homogeneous leukoplakia 
showed severe dysplasia. Carcinoma in 
situ was found only in the speckled 
leukoplakias (3 [3.4% ] of 88). 

À biopsy was performed before sur- 
gery in 88 (57.2%) of 145 patients. 
Eighty patients underwent laser exci- 
sion at a later time. Comparison of 
preoperative and postoperative histo- 
logic findings in these patients is given 
in Table 3. Benign lesions (acanthosis 
and/or hyperorthokeratosis) were di- 
agnosed histologically in 66 (82.5% ) of 
80 patients both preoperatively and 
postoperatively, whereas a diagnosis 
of atypia (DYS, CIS, and SCC) was 
never made in the preoperative biopsy 
specimen. 

Table 4 shows the distribution of 
patients by age according to the post- 
operative diagnosis. The percentage of 
cancers appeared to be higher, as ex- 
pected, in the older patients (7 [16.3%] 
of 43) and unexpectedly higher in the 
younger patients (3 [11.5% ] of 26) than 
in the intermediate class (4 [5.6% ] of 
71). With regard to gender, there is no 
evidence of difference in the cancers 
between males (11 [9.7%] of 113) and 
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Fig 2. —Cumulative probability of local relapse. 


Fig 3.— Cumulative probability of new | ions. 
y-axis indicates probability; x-axis, months. р ty ew rone 


y-axis indicates probability; x-axis, months. 


Table 6.— Site of Leukoplakias According to Postoperative Histologic Findings 


Postoperative Histologic Findings 


NN ——— ————! 





Squamous 
Carcinoma Cell Nondiagnosable 
Site Benign Dysplasia In Situ Carcinoma Material Total 

Lip 14 ЖҮ 2 1 17 
Tongue 20 2 4 TN 27 
Floor of 

mouth 5 1 6 
Buccal 

mucosa 74 3 2 80 
Gingiva and 

palate 8 1 10 


Total 121 2 





females (3 [11.1%] of 27) (Table 5). Al- 
though 57.1% (80/140) of the lesions 
involved the buccal mucosa and com- 
missure, only 5.0% (4/80) of the can- 
cers occurred in these sites (Table 6). 
All the other localizations have higher 
frequencies of cancer. Furthermore, 
there is no evidence of association be- 
tween cancer frequency and number of 
lesions (10 [9.7% ] of 103 in the single 
lesions and 4 [10.8% ] of 37 in the mul- 
tiple lesions). 

At the time of the analysis, a total of 
58 patients developed unfavorable 
events (27 patients had local relapses; 
29 had new lesions, and 2 had a carci- 
noma). The disease-free survival rate 
of the whole series is shown in Fig 1; 
the probabilities (and its 95% confi- 
dence interval) of remaining free of 
disease at 1, 2, and 3 years from sur- 
gery are estimated to be 0.77 (0.70 to 
0.84), 0.63 (0.53 to 0.72), and 0.57 (0.47 
to 0.67), respectively. The estimated 
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probabilities of developing a local re- 
lapse (Fig 2) at 1, 2, and 3 years are 0.10 
(0.04 to 0.15), 0.21 (0.13 t00.29), and 0.27 
(0.17 to 0.37), respectively. The esti- 
mated probabilities of developing new 
lesions (Fig 3) at 1,2, and 3 years are 
0.13 (0.07 to 0.19), 0.17 (0.10 to 0.24), and 
0.19 (0.11 to 0.27), respectively. 

In the patients with two cancers who 
were followed up, the cancers appeared 
at 1 and 24 months after surgery, 
respectively (one in the treated area 
and the other elsewhere in the mouth). 

Twenty-three patients modified 
their alcohol and/or tobacco consump- 
tion after the operation: 5 modified 
both their alcohol and their tobacco 
consumption, 3 only their alcohol con- 
sumption, and 15 only their tobacco 
consumption. Seventeen patients mod- 
ified their teeth and/or prosthesis. 
Moreover, only two patients modified 
their habits before the unfavorable 
events occurred: one patient had a lo- 
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cal relapse 25 months after the opera- 
tion and stopped smoking 18 months 
before the event; the other had a car- 
cinoma in an untreated area 24 months 
after the operation and modified his 
prosthesis 8 months before the appear- 
ance of the cancer. 


COMMENT 


These results deal with patients ho- 
mogeneously treated and followed up. 
Immediate results agree with those of 
previous investigators.'? Silverman et 
al? performed biopsies on all observed 
leukoplakias and followed up the neg- 
ative diagnoses without any treat- 
ment: he found a cancer occurrence 
rate of 5% during the second year of 
follow-up, with an increase of approx- 
imately 1% to 2% for each subsequent 
year of follow-up. We observed 10% of 
cancers in the specimens obtained 
from the operated-on lesions. These 
findings could suggest that our policy 
of operating on all leukoplakias can 
make it possible for an advance to be 
made in the diagnosis of cancer in as- 
ymptomatic, preclinical diseases. Pre- 
operative biopsy, in fact, is able to re- 
veal a clinically suspected invasive 
carcinoma, but it often cannot show 
CIS and/or microinvasive carcinoma 
because of multifocality and lack of 
clinical signs of degeneration. In our 
series, 7 (9.8%) of 71 clinically benign 
lesions with a negative preoperative 
biopsy showed malignancy in the ac- 
tual specimen. Therefore, we think 
that all leukoplakias should be surgi- 
cally treated. Moreover, the site of the 
leukoplakia is important in deciding 
on the surgery to be used: the tongue, 
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the floor of the mouth, and the lip are 
high-risk sites, while the buccal mu- 
cosa, the most frequently involved site, 
rarely shows cancer. Because of the 
possible undetected cancer, these le- 
sions should be operated on with “on- 
cological rules”: removal has to be 
complete, with wide margins in nor- 
mal tissues (at least 0.5 ет); wide 
margins must be maintained in depth. 
In this way, we can avoid tissue dam- 
age to the margins by heat when using 
the carbon dioxide laser, and the pa- 
thologist can check the entire speci- 
men. 

Based on our observations and ac- 
cording to most authors,**!^!! we think 
that surgical treatment of leuko- 
plakias and of superficial early malig- 
nancies of the oral mucosa by carbon 
dioxide laser is useful. It allows preci- 
sion of removal in a virtually bloodless 
field; mucosa can be removed easily 
and thoroughly to a constant depth, 
and damage of the surrounding tissues 
is minimal. 

Follow-up is very important, be- 
cause of the appearance of new lesions 
and cancers. 

Patients with leukoplakia may de- 
velop new lesions in nontreated areas. 
These patients are a high-risk group 
for new lesions, and the probability of 
developing these lesions is still high 
after 3 years. These data could be ex- 
plained by the multifocality (in site 
and time), and by the persistence of the 
etiologic factors. In fact, only two pa- 
tients modified their habits (alcohol, 
smoking, and oral hygiene) before the 
unfavorable events occurred. We ad- 
vised all patients who had undergone 
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surgery and who had been followed up 
to stop drinking and smoking, never- 
theless only 33% of them did it. More- 
over, we can see that it is more difficult 
to stop drinking habits than to stop 
smoking. 

Based on our data, we can conclude 
that leukoplakias should be surgically 
treated, even if the biopsy specimen is 
negative, until new diagnostic tech- 
niques can detect all early cancers be- 
fore surgery. 

Long-term follow-up is recom- 
mended. The possibility of new local- 
ization and canceration in untreated 
areas justifies clinical trials using 
more effective treatment (chemopre- 
vention could be suitable). 

The International Union Against 
Cancer" affirms that large screening 
programs in a non-risk population are 
not useful because of their high costs 
and their poor benefits. Moreover, spe- 
cific interventions on high-risk popu- 
lations (heavy smokers and drinkers 
and people with poor oral hygiene) can 
be useful and we recommend these 
practices. 

Therefore, we think that it is useful 
to persevere with this policy by using 
the mass media in a continuous way, 
introducing educational programs in 
the schools, and involving family doc- 
tors in these programs. 

Finally, educational programs on 
oral care and hygiene and encouraging 
the publie to stop drinking and smok- 
ing or, at least, to moderate their con- 
sumption, would be extremely helpful. 
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* For therapeutic or diagnostic use of 
monoclonal antibodies in clinical oncolo- 
gy, high-affinity IgG antibodies to tumor- 
associated antigens have to be generated. 
In order to find out by what immunization 
schedule the chance to generate such an- 
tibodies is increased, we evaluated three 
different immunization protocols with and 
without attempts to induce :olerance to 
соттоп tissue antigens. Mice were immu- 
nized either (1) by repeated intraperito- 
neal injections, (2) by a single intrasplenic 
injection, or (3) by an intraperitoneal in- 
jection followed by an intrasplenic 
booster. Whereas a single intrasplenic im- 
munization resulted in low-affinity anti- 
bodies to tumor-associated antigen, high- 
affinity antibodies were generated with 
the other two protocols, although at a 
lower frequency. No benefit was seen 
from tolerance induction. The intraperito- 
neal/intrasplenic protocol was found to 
be superior over the other protocols be- 
cause of minimal antigen dose and immu- 
nizationtime, as well asa higher frequency 
of hybridoma formation. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:18 1-185) 


S quamous cell carcinomas (SCCs) of 
the head and neck are aggressive 
tumors that must be treated by radical 
surgery and radiotherapy. The extent 
of surgical treatment largely depends 
on the presence of metastatic lymph 
nodes in the neck. Despite increased 
sensitivity of magnetic resonance im- 
aging and computed tomography, 
there is still no reliable method to es- 
tablish the lymph node status in head 
and neck tumor-bearing patients 
preoperatively. Since radiolabeled 
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monoclonal antibodies to SCC could 
have a potential role in detection of 
lymph node and distant metastases, 
we have been active in the production 
of monoclonal antibodies (Mabs) to 
SCC. 

For the use of Mabs in vivo, the an- 
tibody should be preferentially a high- 
affinity IgG immunoglobulin rather 
than an IgM, since the smaller the an- 
tibody, the better it will penetrate into 
tissues? Second, the antigen recog- 
nized by the antibody should be a 
tumor-associated antigen (ТАА): 
strongly expressed by tumors and lim- 
ited expression in normal tissue.** The 
production of monoclonal antibodies 
to TAA is hampered by two major 
problems. First, purification of TAA of 
SCC is impossible because they have 
not been characterized and so, for im- 
munization mixtures of antigens, have 
to be injected. As a consequence, anti- 
bodies recognizing different epitopes 
are produced. To select the appropriate 
antibody, careful and extensive 
screening has to be performed. The 
second problem is caused by the mu- 
rine immune response that shows 
preferential reactivity to certain anti- 
gens, a phenomenon that is called 
immunodominance.’ The fact that an- 
tibodies to the human major histocom- 
patibility antigens HLA-A, -B and -C, 
and -DR antigens are frequently pro- 
duced after immunization of mice with 
human tumor cells suggests that these 
molecules, if present on tumor cells, 
are highly immunogenic.** In order to 
counteract the bias of the murine im- 
mune response to the immunodomi- 
nant antigens, we concentrated on two 
strategies. The first is based on the as- 
sumption that prolonged feeding of a 
specific antigen results in a state of 
immunological tolerance to these an- 
tigens, which can persist during sub- 
sequent immunizations.*! Mice were 
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fed with a mucosal homogenate prior 
to immunization to suppress the anti- 
body response to common tissue anti- 
gens. Another approach has been sug- 
gested by Spitz et al," who reported the 
production of Mabs to weakly immu- 
nogenie antigens by a single intra- 
splenic injection. Since this schedule 
yielded IgM class antibodies espe- 
cially, we modified it by adding an in- 
traperitoneal priming to increase the 
percentage of IgG antibody produc- 
tion. 

Inthis article we describe the results 
of the production of high-affinity Mabs 
preferential reactive with SCC ob- 
tained with three different immuniza- 
tion protocols. Since we also noted 
strong differences between the proto- 
cols for several important parameters 
such as antigen dose, immunization 
time, and fusion efficiency, these data 
are also presented here. 


MATERIALS AND METHODS 
Cell Lines and Tissues 


Tumor and normal tissues were obtained 
from surgical procedures or from autopsies 
within 8 hours after death. Tissues were 
stored in liquid nitrogen. Tissue homoge- 
nates were prepared essentially as has been 
described by Oosterwijk et al.” 


Immunizations 


Protocol 1.— Repeated intraperitoneal in- 
jections were performed.“ Female BALB/c 
mice (12 weeks of age) were immunized by 
intraperitoneal injection of 10’ whole cells. 
The cells were combined with complete 
Freund’s adjuvant at the first injection, and 
with incomplete Freund’s adjuvant at the 
second and third injections given at 2-week 
intervals. After 1 month, an intraperitoneal 
booster injection was given without adju- 
vant. The final injection (1 x 10° cells) was 
given intravenously 1 week later. Three 
days following this last immunization, the 
mice were killed and the spleen cells were 
harvested for fusion. 

Protocol 2.—Intrasplenic immunizations 
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were performed. These were basically per- 
formed as has been described by Spitz et 
al." In short, mice were anesthetized by an 
intraperitoneal injection of 6 to 7 ug of so- 
dium pentobarbital (Nembutal) per gram of 
body weight. The animal was placed on its 
right side and the fur of the left side was 
shaved. After the abdomen was swabbed 
with 70% ethanol, a skin incision was made. 
Fifty microliters of phosphate-buffered sa- 
line containing antigen was injected deeply 
into the spleen. After injection, the perito- 
neum and skin were sutured. 

Protocol 3.—Intraperitoneal/intrasplen- 
ic immunizations were performed. Viable 
cells (107) without adjuvants were injected 
intraperitoneally. An intrasplenic booster 
of 10° cells was given 2 to 4 weeks later, as 
has been described above. 

From 3 weeks after they had been born, 
mice were fed with a daily consumption of 
1 mg of mucosa homogenate in drinking 
water. The period of daily oral feeding of 
mucosa homogenate varied from 10 weeks 
to 30 weeks before immunization. After- 
ward, mice were immunized according to 
protocol 1 or protocol 3. 


Fusions 


Three days after each final immuniza- 
tion, the mouse was killed and the spleen 
was immediately removed and mechani- 
cally dissociated in RPMI 1640 medium. The 
spleen cells were subsequently transferred 
to two 15-cm! tissue flasks in order to allow 
the macrophages to adhere. After 4 hours of 
incubation the spleen cells were collected. 
Myeloma cells (Sp2/0-Ag 14) and spleen 
cells were fused at a ratio of 1:6 in 1 mL of 
50% polyethylene glycol 1450 and 10% di- 
methylsulfoxide for 1 minute. The fusion 
was stopped by slowly adding RPMI 1640 to 
the cells. The suspension was centrifuged at 
500g for 5 minutes. The fused cells were 
then gently resuspended in fusion medium 
containing RPMI 1640, 15% fetal calf serum 
(FCS), 10*M hypoxanthine, 1.6 X 10” thy- 
midine, 4 X 107M aminopterine, and 1% 
hybridoma growth factor (Janssen, Beerse, 
Belgium). In general, the fused cells were 
plated in a concentration of 10° cells per 
well. Clones became visible as a clump of 
cells 4 to 6 days after fusion, and were suit- 
able for screening at 10 to 12 days. 


Screening 


For objective evaluation of the different 
immunizations, all fusions were screened in 
an identical manner. Ten to 12 days after 
the fusion, hybridomas were screened in an 
enzyme-linked immunosorbent assay 
(ELISA) system. In this way the number of 
producing clones could be determined, re- 
activity to surface determinants of SCCs, as 
well as binding to red blood cells. One day 


after this screening, hybridomas reactive 
with SCC tumor cell lines, but unreactive 
with red blood cells, were judged on their 
reactivity with frozen sections of meta- 
static SCCs, normal squamous epithelium, 
and normal colon, since the latter contains 
a variety of different tissues as muscular, 
neural, and epithelial tissue. Suitable hy- 
bridomas were then stabilized by limiting 
dilution. 


ELISA 


In the screening protocol the following 
ELISA systems were used: (1) Cell ELISA: 
SCC tumor cell lines growing as monolayers 
were brought into suspension by tryp- 
sinization (0.25% trypsin, 0.2% edetic acid), 
washed, and resuspended in RPMI 1640 
medium containing 10% FCS. Aliquots of 
4 X 10* cells per milliliter were transferred 
to a 96-well plate. After 2 days a monolayer 
of cells was seen. (2) ABO erythrocyte 
ELISA: freshly prepared red blood cells 
with blood groups A, B, and O were added 
to a 96-well plate in a concentration of 
5 X 10’ cells per milliliter. Membranes were 
disrupted by distilled water to avoid endog- 
enous peroxidase activity. (3) Immunoglob- 
ulin production ELISA: 96 microtest well 
plates were coated with affinity-purified 
rabbit antimouse (10 ng/mL, Dakopatts, 
Copenhagen, Denmark) with 0.1M sodium 
carbonate at a pH of 9.4. 

For determination of binding reactivity 
the following steps were performed: (1) af- 
ter coating, ELISA plates were washed 
with phosphate-buffered saline Tween 
(0.05% vol/vol) and incubated with 3% bo- 
vine serum albumin in phosphate-buffered 
saline (wt/vol) to prevent nonspecific bind- 
ing of immunoglobulins to plastic. This was 
followed by an incubation of supernatant 
for 1 hour at room temperature. After 
washing and incubation with rabbit anti- 
mouse horseradish peroxidase-conjugated 
immunoglobulins (Dakopatts, Copenhagen, 
Denmark), the plates were washed again 
and developed with 100 uL of orthophenyl- 
diamine. Color development was stopped 
after 10 minutes by adding 100 uL of 1N 
sulfuric acid to the wells and optical read- 
ings were taken at 492 nm. As controls, 
nonrelevant antibodies were used. 


Immunoperoxidase staining 


Four- to six-micrometer-thick sections of 
frozen tissue blocks were cut on a cryostat 
microtome mounted on poly-L-lysine- 
coated glass slides, dried, acetone fixed, and 
tested in the indirect immunoperoxidase 
assay, as has been described elsewhere." 


Affinity Determinations 


A simple and rapid method was used to 
estimate the affinity of the antibodies. Fro- 
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zen sections, which, under standard condi- 
tions, stained positive, wereincubated with 
hybridoma supernatant in the presence of 1 
mol/L of sodium chloride. Afterwards, the 
slides were washed in the presence of high 
molar salt. Further testing was performed 
as has been described in theimmunoperox- 
idase assay. Antibodies binding in the pres- 
ence of high molar salt concentration were 
regarded as high-affinity antibodies in con- 
trast to nonbinding antibodies.'* 


RESULTS 
Antigen Dose, Immunization Time, 
and Fusion Efficiency 


Single Intrasplenic Immunization.— 
Initially, low numbers of spleen cells 
were obtained and consequently less 
hybridomas were seen after a single 
intrasplenic immunization, as com- 
pared with the hyperimmunization 
protocol. When the antigen dose was 
raised to 1 X 10° cells, an equivalent 
amount of immune spleen cells was 
obtained (data not shown). It is clear 
from Table 1 that this required antigen 
dose is eonsiderably less than for the 
other two protocols. This is especially 
important in a case of a limited avail- 
ability of the antigen. A second conse- 
quence of this regimen is the minimal 
time necessary for immunization. As a 
disadvantage we noted that the hybri- 
domas were found to be rather unsta- 
ble since less than 2596 of the selected 
hybridomas still produced immuno- 
globulins after subclonation. 

Intrasplenic Immunization Preceded by 
Intraperitoneal Priming.—In an attempt 
to improve the results obtained after a 
single intrasplenic immunization an 
intraperitoneal priming was given. 
This resulted in an increased fusion 
efficiency. The relation between the 
minimal necessary number of fused 
spleen cells per well to be plated to ob- 
tain more than 90% producing clones 
is shown in Table 1. After a single in- 
trasplenic immunization or after the 
hyperimmunization protocol, fused 
spleen cells had to be plated in a con- 
centration of 1.5 X 10° cells per well. 
Following the protocol of intraperito- 
neal/intrasplenic immunization, it 
was possible to plate out in a concen- 
tration of 1 X 10* fused spleen cells per 
well. About 80% of the selected hybri- 
domas continued to produce immuno- 
globulins after prolonged in vitro cul- 
turing. 
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Hyperimmunization Protocol.—Sta- 
bility of the selected clones is similar 
to results obtained with iatraperito- 
neal/intrasplenic immunization. Fu- 
sion efficiency is, however, lower, while 
the necessary antigen dose is larger 
and the time needed for immunization 
is longer (Table 1). 


Isotype and Affin ty 


Both hyperimmunizaticn and in- 
traperitoneal/intrasplenic immuniza- 
tion protoeol resulted in а high per- 
centage of high-affinity artibodies of 
the IgG class (Table 2). Following а 
single intrasplenic immunization, all 
selected antibodies belonged to the 
IgM class. These antibodies also 
showed less binding affinity to the rec- 
ognized antigens, as compared with 
the antibodies obtained with the other 
protocols. 


Immunodominance 


Hyperimmunization Protocol.—In our 
initial experiments we neted strong 





immunodominance of common tissue 
antigens as blood group and stromal 
antigens, when mice were hyperimmu- 
nized with tissue homogenates. The 
number of antibodies to stromal anti- 
gens reduced on immunization with 
tumor cells only, indicating the impor- 
tance of the immunogen in this aspect. 
Independent of this partial purifica- 
tion was the generation of antibodies 
reactive in the red blood cell ELISA, 
which consisted of about 30% of the 
newly produced antibodies. Table 3 
lists the number of antibodies directed 
against these antigens. 

Single Intrasplenic Immunization Pro- 
tocol.— When a single intrasplenic im- 
munization injection was given, less 
than 10% of the producing hybridomas 
reacted in the red blood cell ELISA. 
Also, on screening on frozen sections 
none or a few hybridomas gave stain- 
ing patterns identical to those from 
other clones, but a broad band of ap- 
parently unique antigens was ob- 
served. 


Intraperitoneal/Intrasplenic  Immuni- 


Table 1.— Relationship Between Immunization Protocol and the Required Antigen Dose, 
Immunization Time, and Minimal Number of Fused Spleen Cells * 


Injected Tumor 
Cells, 
Fusion Protocol X10* 


No. of Fused Spleen 
Immunization Cells, 
Time, d х10*# 





52 





1 
11 











*Protoco! 1 represents the repeated intrasplenic immunizations; protocol 2, the single intrasplenic immuni- 
zations; and protocol 3, intraperitoneal /intrasplenic immunization. 
+Mean number of fused spleen cells that had to be plated to obtain more than 90% of the wells producing 


hybridomas. 


Table 3.—Relationship Between 
Immunization Protocol With and 
Without Oral Tolerance Induction and 
the Percentage of Procuced 
Hybridomas Reacting With Red Blood 
Cells 


No. of 
Fusions 


% Reacting With 
Red Blood Cells 


33 
10 
28 
31 
ND 
33 
27 
* Indicates that tolerance inductior was attempted. 
Group За mice were fed 8 to 12 weeks prior to immu- 
nization; group ЗЬ mice were fed 12 to 25 weeks prior 
to immunization. 


Protocol 























zation.—The mean number of pro- 
duced hybridomas reacting in the red 
blood cell ELISA is comparable with 
that obtained in the hyperimmuniza- 
tion protocol. Also, on frozen sections, 
apparently identical immunohis- 
tochemical patterns were repeatedly 
identified, indicating the immunoge- 
nicity of a restricted group of antigens 
to which a high number of antibodies 
was formed. 

Effect of Oral Tolerance Protocol.—No 
benefit was seen from this protocol 
with regard to avoiding immunodomi- 
nance, regardless of whether mice 
were fed 8 or 25 weeks with a daily dose 
of mucosa homogenate (Table 2). 


Immunohistochemical Reactivity 
Patterns of the Selected Mabs 


Out of 14 different fusions, 12 Mabs 
have been selected. None of these anti- 
bodies are truly SCC specific, as all 
show some reactivity with normal tis- 
sues. All selected antibodies react with 
surface antigens present on SCCs. 
They can be divided in five different 


Table 2.—Relationship Between 
Immunization Protocol, Isotype, and 
Affinity of the Selected Hybridomas* 


IgM-Producing % High 


Fusion Protocol Clones, % Affinity 








* Antibodies were regarded as high-affinity anti- 
bodies when they did bind to the antigen in the pres- 
ence of a high molar salt concentration. 


Table 4.—Reactivity Pattern of Selected Monoclonal Antibodies on 
Frozen Sections of Normal Stratified Squamous Epithelia as Determined by 
Indirect Immunoperoxidase Testing 


Structure Recognized 


Monoclonal Antibodies 





Basement membrane 


K19, K52, K58, K271 





Basal cells 


K984, K959, K938 





Suprabasal cells 


K928, K9613, K9615 








None 


K931 





All keratinocytes 
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Fig 3.— Monoclonal antibody K931. 


groups according to their reactivity in 
normal stratified squamous epithelia 
(Table 4). Group 1 antibodies react 
with basement membrane antigens, 
which are frequently overexpressed in 
SCC. They also show reactivity with 
blood vessels. Groups 2 and 3 anti- 
bodies can discriminate basal (prolif- 
erating) and suprabasal cells in nor- 
mal stratified squamous epithelia and 
their neoplastic derivatives (Figs 1 and 
2), respectively. The K931 antigen 
(group 4) is absent in normal stratified 
squamous epithelia, but abundantly 
expressed in simple epithelia and SCCs 
(Fig 3). Monoclonal antibody E48 
(group 5) reacts with all layers in nor- 
mal stratified squamous epithelia and 
transitional epithelia. The antigen is 
not found in any other tissue through- 


out the human body. Strong reactivity 
is seen with all SCCs so far tested 


(Fig 4). 
COMMENT 


This study confirms the results of 
Spitz et al? that a single intrasplenic 
injection is sufficient to produce anti- 
bodies even to the more weakly immu- 
nogenic determinants, although we 
found it necessary to increase the in- 
jected dose as compared with the 
quantity originally described. A major 
drawback of this method is the insta- 
bility of the newly formed hybridomas, 
which results in the loss of antibody 
production after some weeks of in vitro 
culture. Twenty-five percent of the se- 
lected hybridomas still produced after 
two subclonations, which is consider- 
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ably less than the 80% we obtained 
with other immunization routes, or 
60%, as has been reported by others." 
It was not unexpected that a single in- 


trasplenie immunization preferen- 
tially yields IgM antibodies; however, 
this isotype has several disadvantages 
in tumor imaging or therapy in vivo, as 
compared with IgG antibodies. We 
circumvented the mentioned problems 
by giving the mice an intraperitoneal 
priming before the intrasplenic injec- 
tion. Unexpectedly, this also enhanced 
theefficiency of thefusion.Fused splen- 
ocytes could be plated in a concentra- 
tion of 10* per well to obtain 90% of the 
wells producing clones. With other 
immunization routes, we, and others," | 
have found a minimal number of 
1.5 X 10: fused spleen cells to obtain 
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this result. Therefore, a more efficient 
way of producing hybridomas is gen- 
= erated. Since it is thought that a re- 
cently activated B cell (blast) presents 
the cells that fuse with myeloma cells 
to form stable hybrids, this protocol 
probably maximizes the number of 
specific B-cell blasts in the spleen by 
direct local antigen stimulation. 

Monoclonal antibodies derived from 
hyperimmunized mice show many 
similar characteristics (affinity, iso- 
type) of Mabs obtained after the 
intraperitoneal/intrasplenic immuni- 

zation protocol. However, the hyper- 
immunization protocol obviously re- 
quires more time and a larger antigen 
dose. 

Immunodominance is reflected in 
the production of a high number of 
antibodies to identical antigens. As al- 
ready mentioned, we noticed a strong 
immunodominance from nonrelevant 
blood-group and stromal antigens. In 
order to reduce this, we varied several 
immunization protocols. Our results, 
however, show that immunodomi- 
nance was present in every immuniza- 

a tion protocol, with the exception of the 
single intrasplenic immunization 
schedule. Noteworthy is the high im- 
munogenicity of basement membrane 
antigens, reflected in the production of 
a high number of Mabs to such struc- 
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tures by us and by others using SCC 
tumor cell lines as the immunogen. 

Feeding mice over a period of time 
with a homogenate of oral mucosal 
tissue did not result in immunological 
tolerance to these antigens. The exist- 
ence of immunological tolerance as a 
result of oral feeding has been well 
documented by several basic immuno- 
logical studies.*'' All studies that suc- 
cessfully reported tolerance induction 
had been limited to the tolerance in- 
duction of a single antigen, in contrast 
to this report in which it was at- 
tempted to induce tolerance to a mix- 
ture of antigens. A more successful 
approach to obtain tolerance in this 
way may be the limitation of number 
of antigens to which tolerance has to 
be induced, and increasing the dose of 
daily fed antigen. 

The usefulness of the Mabs pre- 
sented here is under current investi- 
gation. Others? have already shown 
the importance of Mabs to basement 
membranes (group 1) as biological 
markers for prognosis. The selective 
capacity of identifying basal and su- 
prabasal cells (group 2 and group 3, 
respectively) may prove valid in mon- 
itoring the level of differentiation in 
SCC tumors, since it is thought that 
the basal cells represent the prolifera- 
tive fraction and the suprabasal cells 
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the differentiated cells.” For in vivo 
use, Mab E48 seems to be the most 
promising since it is strongly ex- 
pressed in SCC, whereas among nor- 
mal tissues it is only found in stratified 
squamous and transitional epithelia. 
Furthermore, the antibody has been 
successfully used after radiolabeling 
in localizing SCC xenografts in nude 
mice.? 

We evaluated three immunization 
protocols with and without attempts 
to induce tolerance to normal tissues. 
No benefit was seen from oral toler- 
ance induction in this study. A single 
intrasplenic injection is sufficient for 
hybridoma production to less immu- 
nogenic antigens; the results, however, 
can be disappointing because of loss of 
production after some weeks. We 
strongly recommend the single in- 
traperitoneal injection followed by an 
intrasplenic booster as the first choice 
for the production of Mabs to surface 
antigens. Minimal time and antigen 
dose are required, while highly effi- 
cient and stable hybridomas are 
formed. 
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Electrodissection Tonsillectomy 
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Thomas A. Weimert, MD; John W. Babyak, MD; Harry J. Richter, MD 


è A prospective, double-blind study 
was undertaken to compare the technique 
of removing tonsils using cold dissection 
with selective cauterization vs electrocau- 
tery dissection. The length of the proce- 
dure, blood loss, degree of pharyngeal 
pain, otalgia, and incidence of postopera- 
tive hemorrhage was recorded for 106 
consecutive patients. In addition, our ex- 
perience in performing the electrodissec- 
tion tonsillectomy in 2431 patients is re- 
viewed. Electrodissection tonsillectomy is 
a safe and effective procedure that offers 
several advantages over that of cold dis- 
section using selective cautery. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:186-188) 


А with many operations, the tech- 
niques by which tonsils are re- 
moved have been refined over time in 
an effort to decrease mortality and 
morbidity. In recent years, electroco- 
agulation has been used more fre- 
quently to achieve hemostasis. Mann 
et al! studied the difference between 
the "cold" technique that uses sharp 
dissection and suture ligation with 
that of the “hot” technique that uses 

electrodissection. The most popular 
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technique today is probably that of 
cold dissection with selective cauter- 
ization. This prospective, double-blind 
study was designed to compare elec- 
trodissection tonsillectomy with cold 
dissection using selective cautery. Fur- 
thermore, we will review our retro- 
spective experience with the electro- 
dissection technique in a large number 
of patients. 


PATIENTS, MATERIALS, AND 
METHODS 


One hundred six consecutive patients 
who underwent outpatient tonsillectomy at 
Catherine McAuley Health Center, Ann 
Arbor, Mich, between October 1987 and 
April 1988, were entered into the study. 
Each patient served as his own control. All 
tonsils were removed under general anes- 
thesia. Patients were randomly selected to 
have either the right or left tonsil removed 
using the electrodissection (“hot”) tech- 
nique. The opposite tonsil was removed us- 
ing the Fisher knife (or scissors) and snare 
with selective cauterization of bleeders. 
Hereafter this will be referred to as the 
“cold” technique. Operations were per- 
formed by two staff surgeons having consid- 
erable experience with both techniques. The 
time required for each side was recorded as 
well as the blood loss. Postoperatively, pa- 
tients were asked to judge which, if any, side 
hurt worse. They were interviewed in the 
recovery area and 1 and 2 weeks later. Nota- 
tion was made of any postoperative bleeding. 


TECHNIQUE 


All patients were operated on under gen- 
eral anesthesia with oral intubation and a 
Melvor mouth gag. The cold technique was 
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performed by grasping the tonsil with а te- 
naculum, incising the anterior pillar with a 
No. 12 blade, and continuing the incision in 
a curvilinear fashion over the superior pole 
onto the posterior pillar. The appropriate 
plane was then developed using the Hurd or 
Fisher dissector. The inferior pole was 
snared. The fossa was packed and thereaf- 
ter selective cautery of blood vessels was 
performed. The electrodissection technique 
was performed by grasping the tonsil with 
a tenaculum and making a similar incision 
along the pillars using the cutting current. 
The appropriate plane was then identified 
and the remainder of the dissection was 
carried out using the cautery current. He- 
mostasis was achieved during the dissec- 
tion. No packing was used with the electro- 
dissection technique. 


RESULTS 


One hundred six consecutive pa- 
tients entered the study. Three pa- 
tients were subsequently excluded be- 
cause of failure to return at the 2-week 
period. The average time for the elec- 
trodissection tonsillectomy was ap- 
proximately 2% minutes (for one side). 
The average time for the cold tech- 
nique was 6 minutes (for one side). The 
average blood loss for the electrodis- 
section tonsillectomy was less than 5 
mL. The average blood loss for the cold 
tonsillectomy was 65 mL. 

Postoperative hemorrhage occurred 
in two patients. One occurred 8 days 
following the surgery on the electro- 
dissection technique side. The other 
patient was returned to the operating 
room from recovery, having bled from 
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section technique is negligible. In most 
cases, the tonsillectomy is performed 


Tabie 1.—Results: Pharyngeal Pain 

























m Greater on Equal without any packing and with fewer 
Electrodissection on Both Greater on than 5 mL of blood loss. In our series, 
КЫ Tem юу COR Rr aa | isbloodloss compared with mL (per 
24h 15 (15) 70 (68) 18 (17) tonsil) using the cold technique with 
1 wk 31 (30) 64 (62) 8 (8) packing and selective cauterization. 
2 wk 14 (50) 10 (36) 4 (14) Furthermore, the electrodissection 











technique appears to have virtually 
eliminated the problem of immediate 
postoperative hemorrhage. In our ret- 
rospective review of 2431 patients, 
there were no instances of hemorrhage 
reported in the first 24 hours after 
surgery. This compares with a 1% to 
2% incidence in other series using 


Table 2.—Results: Otalgia 


Greater en 
Electrodissection 
Technique Side, 

No. (%) 
22 (34) 


Greater on 
Cold Technique 
No. (%) Side, No. (%) 
35 (54) 8 (12) 


Equal on 
Both Sides 


Time After 
Procedure 








1 wk 








6 (86) 


the cold technique side. In zhe imme- 
diate postoperative period, most pa- 
tients experienced an equal amount of 
pain on both sides (Table 1). Eighteen 
patients believed that the cold tech- 
nique side hurt more and 15 patients 
believed that the hot technique side 
hurt more. At 7 days, 64 of the patients 
believed that their pharyngeal pain 
was equal. Thirty-one patients (29%) 
had more discomfort on the electro- 
dissection technique side and 8 had 
more pain on the cold technique side. 
At 2 weeks, 25 patients stil. had some 
degree of discomfort, 10 had equal dis- 
comfort on both sides, 14 had more 
discomfort on the electrodissection 
technique side, and 4 had some resid- 
ual discomfort on the cold technique 
side. 

Otalgia occurred in 65 patients 
(Table 2). It was equal in severity at 1 
week in 35 patients. Twerty-two pa- 
tients believed that it was rore severe 
on the electrodissection tecanique side 
and 8 believed that it was worse on the 
cold technique side. At 2 weeks, only 4 
patients still had some degree of otal- 
gia. In all of them it was on the 
electrodissection technique side. 

From 1980 to 1988, we performed 
2431 tonsillectomies using exclusively 
the electrodissection techn que. Twen- 
ty-nine (1.2%) patients reported 
bleeding postoperatively. Most of 
these episodes of bleeding were con- 
trolled in the emergency department 
or stopped spontaneously. Fourteen 
patients required return to the oper- 
ating room. All of these instances were 





0 1 (14) 


delayed hemorrhage occurring 7 to 14 
days after the surgery. There were no 
immediate (first 24 hours) hemor- 
rhages. There were no deaths or major 
hemorrhages. 


COMMENT 


Opponents of electrodissection ton- 
sillectomy suggest that the technique 
is more hazardous than cold dissec- 
tion. They contend that there is an in- 
creased risk of delayed hemorrhage as 
well as major hemorrhage due to ther- 
mal injury of underlying vessels.** 
They also point to increased pain and 
delayed healing as disadvantages of 
electrodissection. 

Our study supports the findings of 
Mann et al! that the severity of pain 
and duration of discomfort seem to be 
at least partly related to the degree to 
which electrocautery is used during 
the procedure. Of those patients who 
experienced a difference in pharyngeal 
pain or otalgia, four times as many had 
undergone electrodissection. On the 
other hand, only approximately 30% 
noticed a difference between the two 
sides. 

Nevertheless, there are distinct ad- 
vantages to the electrodissection tech- 
nique. It is a much faster procedure 
than techniques using either suture li- 
gation or selective cauterization. The 
average operative time for the tonsil- 
lectomy done with electrodissection is 
less than half that of other techniques. 
This advantage has been reported in 
other series as well.*? 

The blood loss using the electrodis- 
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other techniques.!^!' 

This is particularly significant when 
one considers that the majority of 
deaths from posttonsillectomy hemor- 
rhage occur within the first 24 hours. It 
is also important in view of the large 
numbers of tonsillectomies that are 
now being performed in the ambula- 
tory setting. 

The results of our retrospective re- 
view of a large number of patients 
treated using the electrodissection 
technique refute the contention that 
this technique is somehow unsafe. 
There have been no deaths and a very 
acceptable incidence of delayed hem- 
orrhage in 1.2%. This compares favor- 
ably with the 1% to 2% rates reported 
in other series.^? The use of electro- 
cautery for dissection does not, of 
course, obviate the need to use care in 
developing proper tissue planes and 
the need to dissect under direct vision. 
When properly performed, electrodis- 
section tonsillectomy is a safe proce- 
dure. 

The practical significance of reduced 
anesthesia time and minimal blood 
loss in an otherwise healthy individual 
is arguable. The reduction of immedi- 
ate postoperative hemorrhage is 
surely significant. Not only is electro- 
dissection tonsillectomy a safe proce- 
dure, but indeed it may be the safest 
and most practical overall procedure 
to date for removing tonsils. 


CONCLUSIONS 


It remains the prerogative of the 
surgeon to choose the technique that 
he believes will best serve his patients. 
As with any surgical procedure, one 
must weigh the advantages and disad- 
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vantages. It would seem sensible for 
surgeons who regularly perform ton- 
sillectomies to acquaint themselves 
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Electrodissection tonsillectomy has been 
regarded as equivalent to or better than 
cold dissection tonsillectomy in terms of 
safety and efficacy, on the basis of previous 
reports. This study reaffirms the observa- 
tions of decreased bleeding and shorter op- 
erating time, but it also describes the neg- 
ative features of increased pain and slower 


with the electrodissection technique. 
At the very least, it offers distinct ad- 
vantages in high-risk patients in 
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Editorial Footnote 


healing. The question that must be ad- 
dressed further is that of clinical signifi- 
cance. In the majority of patients, it is not 
likely that one form of surgery could be de- 
Scribed as superior to the other form—or 
that there is a right way and a wrong way 
to perform tonsillectomy. The shift from 
inpatient to outpatient surgery may be an 


188 Arch Otolaryngol Head Neck Surg— Vol 116, February 1990 


whom anesthesia time and blood loss 
are of primary concern. 
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important new variable if there is subse- 
quent confirmation of a lesser problem with 
bleeding during the first 24 hours postoper- 
atively. 
BYRON J. BAILEY, MD 
Chief Editor 
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The Ventral ‘L’ Island Flap 


A Refined Model for Skin Flap Research 


Todd J. Freeman, MD, James I. Cohen, MD, PhD 


€ The rat has long been used as an ex- 
perimental model for obtaiming prelimi- 
nary data in skin flap research. Unfortu- 
nately, there has been a great deal of 
inconsistency both in the experimental 
design of the skin flaps used n this animal 
model and in their inherent survival pat- 
tern. We have developed a ventral “L” flap 
based on clear anatomic landmarks that 
offers a number of advantages over previ- 
ously described rat skin flaps including a 
more consistent survival pattern. This flap 
was elevated in 23 rats, resu'ting іп an av- 
erage necrosis of 16.7% + 7.696 7 days 
postoperatively. Our article outlines the 
details of this flap's design ardits use. The 
ventral L flap offers a refined tool for skin 
flap research in the rat animal model. 

(Arch Otolaryngo! Head Neck Surg. 
1990;116:189-190) 


he ideal flap for skin flap research 

would survive to a consistent 
length under constant conditions, 
while at the same time being relatively 
easy to elevate and duplicate from 
laboratory to laboratory. Since its in- 
troduction in 1965, the dorsal, or *Mc- 
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Farlane" rat flap has been the most 
common flap used in skin flap 
research. Its advantages include low 
cost, small size, universal availability, 
and relative ease of operation.? Unfor- 
tunately, there has been a great deal of 
inconsistency in the experimental de- 
sign of this flap and an even greater 
variance in the amount of necrosis in 
control groups (22% to 60% ).2* Such a 
large variance in controls necessitates 
prohibitively large experimental 
groups if statistically significant ex- 
perimental results are to be achieved.*? 
Recently, the use of ventral flaps in 
flap research has become more 
popular." Ventral flaps offer most of 
the beneficial features of dorsal flaps 
and a standardized specifically identi- 
fiable blood supply, the inferior epigas- 
tric artery and vein. 

The standard ventral flap requires 
elevating a rectangular portion of skin 
from the abdomen and thorax based on 
the inferior epigastric vessels. After 
ligation of one inferior epigastric ves- 
sel pedicle, the paucity of communi- 
eating vessels across the midline, cre- 
ates an axial flap maintained by a sin- 
gle large named vessel on one side and 
a random flap on the other side (Fig 1). 
With such a constant blood supply one 
would expect a constant percentage of 
the randomized portion of the flap to 
become necrotic. However, there 
have been some difficulties with the 
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ventral flap. The use of the entire ven- 
tral surface of the abdomen limits ac- 
cess for intraperitoneal injections 
without the possibility of flap trauma. 
More importantly, excessive necrosis 
tends to appear in the groin area on the 
side in which the vascular pedicle has 
been ligated. This necrosis seems to be 
the result of trauma and self-mutila- 
tion of this area rather than ischemia, 
despite maneuvers such as a collar,’ 
grinding of the front teeth, and fin- 
gernail clipping. Therefore, the flap 
design has been modified and these 
modifications have significantly im- 
proved the consistency of flap survival. 
This article describes these modifica- 
tions and the results achieved with 
them. 


METHODS 


The ventral "L" flap is designed using 
anatomic landmarks. Basing a flap on ana- 
tomic landmarks as opposed to predeter- 
mined dimensions ensures more uniform 
flap vascularity from one experimental an- 
imal to the next. However, the excessive 
elasticity and mobility of the rat’s skin 
makes standardized positioning an equally 
important factor in achieving a uniform 
flap and minimizing measurement error. 

After adequate anesthesia (we prefer 
pentobarbital [Nembutal], 30 mg/kg, given 
intraperitoneally) the rat is placed in the 
supine position with its arms and legs care- 
fully taped in position at 45° from the cen- 
tral axis. The body temperature should be 
carefully monitored and maintained be- 
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Fig 1.— The paucity of vessels crossing the 
midline of the ventral surface of the rat creates 
a “random” flap on the contralateral side of the 
rat attached to the ‘‘axial’’ ipsilateral flap 
based on the inferior epigastric artery and vein. 


tween 34.4°C and 36.6°C. The following 
landmarks are then noted; the xyphoid 
process, anterior axillary fold, midline of 
the abdomen, knee joints, symphysis pubis, 
and just cephalad to it, the urethra. Ini- 
tially, a transverse line is drawn at the level 
of the xyphoid process from anterior axil- 
lary fold to anterior axillary fold. Next, a 
transverse line is drawn from just beyond 
the urethra to a point just medial to the 
right knee joint. A line is then brought 
down the anterior axillary fold on the right 
to connect with the previously drawn line 
just medial to the right knee. Half the dis- 
tance between the xyphoid and the sym- 
physis pubis is marked and a vertical line is 
drawn upward from the symphysis pubis to 
this point. A transverse line is then drawn 
laterally from this point to intersect with a 
vertical line brought down to the left ante- 
rior axillary fold. Thus, the ventral L flap is 
outlined (Fig 2). Crosshatches are carefully 
drawn at all points of intersecting lines so 
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Fig 2. — The ventral “L” island flap prior to el- 
evation. Note the positioning of the animal with 
extremities at 45? from the central axis and 
crosshatches at points of intersecting lines to 
aid in accurately returning the flap to its proper 
position. 


that the flap can be accurately returned to 
its original position. The flap is elevated in 
a plane just superficial to the fascia overly- 
ing the abdominal musculature. It is then 
sutured back in position. An island flap is 
thus created, two thirds of which is main- 
tained on the right interior epigastric ves- 
sels and one third of which has its blood 
supply “randomized.” In addition, the left 
lower quadrant that has not been operated 
on is available for easy intraperitoneal ad- 
ministration of medications without trau- 
matizing the experimental flap. Necrosis is 
clear by 7 days and can be quantitated by 
tracing the necrotic and viable portions 
onto clear templates and comparing the 
weights of the tracings. Results can be ex- 
pressed as a percent necrosis. 

The ventral L island flap was elevated in 
23 male Sprague-Dawley rats weighing be- 
tween 300 and 500 g. Multiple remeasure- 
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ments of each flap, each time carefully re- 
positioning the animal as noted previously, 
quantified the error of measurement that is | 
inherent in the tracing of the flap as being 
approximately 2%. Taking this into ac- 
count, an average necrosis of 16.7% + 7.6% 
was noted at 7 days postoperatively. 


COMMENT 


We have found the ventral L island 
flap to be extremely useful for skin flap 
research in rats. The use of the rat of- 
fers ready availability, low cost, and 
small size. The flap is relatively easy to 
raise and its design offers continued 
access to the left lower quadrant of the 
abdominal wall for intraperitoneal ad- 
ministration of agents without the 
possibility of flap compromise. Most 
importantly, however, it is an “island” 
axial/random flap based on a large 
named-vessel pedicle and therefore a 
clearly defined blood supply. This en- 
sures interflap consistency, a feature 
that is particularly important in loose- 
skinned animals where the elasticity 
and mobility of the skin interferes 
with achieving a uniform blood supply 
in “random” flap design. 

Loose-skinned animals and fixed- 
skinned animals such as humans differ 
in their cutaneous circulation with re- 
spect to the degree of development of 
their cutaneous arteries, subcutaneous 
tissue, and panniculus carnosus.’ 
While recognizing that these factors 
place limitations on the rat animal 
model in terms of its applicability to 
human flap research, it is still a valid 
model for obtaining preliminary data 
in experiments in which capillary and 
dermal circulation are the primary 
factors under consideration.’ The mod- 
ified L ventral island flap provides a 
further refinement of this tool for such 
research. 
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* Utility of Emission Tomography in 
Evaluation of Mandibular Bone Grafts 


Lorraine M. Fig, MBChB, MPH; Barry L. Shulkin, MD; 
Michael J. Sullivan, MD; Mark I. Rubinstein, MD; Shan R. Baker, MD 


è Bone scanning, performed within 1 
week postoperatively, is valuable in pre- 
dicting the survival of revascularized com- 
posite flap grafts. Conventional planar 
scintigraphy is limited by a two-dimen- 
sional representation of three-dimen- 
sional structures. Single photon emission 
computed tomography (SPECT) is a tech- 
nique in which a gamma camera rotates 
around the patient, acquires multiple pro- 
jections, and with the aid of a computer, 
reconstructs three-dimensional represen- 
tations. We wished to evaluate the poten- 
tial advantages of SPECT in the assess- 
ment of mandibular graft viability and to 
compare it with planar scanning. These 
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noninvasive methods of assessing the vas- 
cular supply are critical to patient man- 
agement in the early postoperative period 
because the presence of or inability to ex- 
clude vascular compromise commands 
surgical exploration of the anastomosis 
for graft salvage. Fifteen patients who un- 
derwent mandibular reconstruction with 
revascularized free grafts were studied by 
both planar and SPECT scintigraphy. 
Long-term follow-up data were correlated 
with the outcome predicted by the scan- 
ning. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:191-196) 


R evascularized composite flap 
transfer has added a new dimen- 
sion to head and neck reconstruction. 
The free scapular and free iliac crest 
flaps have proven to be reliable sources 
of composite tissue for transfer.' Post- 
operative bone scanning has been used 


to assess vascular patency and graft 
viability.^^ This is important because 
several potentially reversible causes of 
vascular compromise exist, and surgi- 
cal reexploration of the vascular anas- 
tomosis must be undertaken promptly 
if successful revascularization is to be 
achieved. Conventional bone scanning 
suffers from the limitations of project- 
ing activity from three-dimensional 
structures into two dimensions. Single 
photon emission computed tomogra- 
phy (SPECT), however, provides 
three-dimensional representation and 
allows visualization in multiple 
planes* We evaluated the potential 
advantage of SPECT in the assessment 
of graft viability and compared it with 
conventional bone scintigraphy. 


PATIENTS AND METHODS 
Patient Population 


Sixteen patients with various head and 
neck malignancies, who underwent man- 


Clinical and Scintigraphic Data in Patients With Free Revascularized Mandibular Grafts * 


Patient No./ 
Age, y/Sex 
1/57/M 


Type of Graft 
Scapular 





Uptake+ 





2/65/M Scapular Uptake+ 


Scant 





Uptake+ 
Uptake+ 





— —————-+—<—————— 
Р!апаг 


Clinical Outcome 
Successful 
Successful 








Scapular Uptake+ 





Scapular Uptake+ 


Uptake+ 


Successful 





Uptake+ 


Successful 








Scapular Uptake+ 


Uptake+ 


Successful 





Scapular Uptake+ 


Uptake+ 


Successful 





7/60/F 
8/27/F 


Scapular 
Scapular 


Uptake+ 


Uptake (8d)+; uptake (6 wk)+ 


Uptake+ 
Uptake (8 d)+; uptake (6 wk)+ 


Successful 





Successful graft (8 d); infective wire (6 wk) 








9/68/F Scapular Uptake+ 


Uptake+ 


Successful 








10/61/F 
11/47/M 


Пас crest 
Scapular 


Uptake+ 
Cold defect— 


Uptake+ 


Successful 





Cold defect— 








12/68/M Scapular Cold defect— 


Cold defect— 


Partial necrosis of graft (3-cm segment) 
Necrosis of graft 








13/52/M Scapular 


Uptake (6 d)+; cold defect (10 d)— 








14/44/M Scapular 


Focal cold defect— 





15/30/M Scapular 


Central cold defect— 


Uptake+ 


Uptake (6 d)+; cold defect (10 d)— 


Necrosis of graft 
Wound infection, successful graft 











Uptake+ 





Successful 


* SPECT indicates single photon emission computed tomography; plus sign, normal or increased tracer activity; and minus sign, decreased tracer activity in the bone 


graft. 


tSensitivity was 83% for planar scan and 100% for SPECT; specificity was 67% for both scans. 
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Fig 1.—Normal study (patient 10). Planar 
technetium-Tc99m-methylene diphosphonate 
bone scans in the anterior (top) and left lateral 
(bottom) projections show intense tracer up- 
take throughout the anterior mandibular graft 6 
days after surgery. In all figures, R indicates 
right; L, left; A, anterior; and P, posterior. 


dibulectomy and reconstruction with a re- 
vascularized free-flap osseocutaneous scap- 
ular or iliac crest graft, were the subjects of 
this study. The patients ranged in age from 
27 to 83 years (10 men and 6 women). Clin- 
ical follow-up was obtained in 15 patients 
(range of follow-up times, 2 months to 19 
months; mean, 12 months). One patient died 
1 week postoperatively. 


Bone Scanning 


Bone scanning was performed in most 
cases within 1 week of surgery (mean, 4.8 
days; range, 2 to 8 days), and in two patients 
second scans were performed 10 days and 6 
weeks after surgery. Triple-phase bone 
scans were performed following the intra- 
venous administration of 15 mCi of techne- 
tium-Te99m-methylene ^ diphosphonate. 
Images were acquired with a large-field- 
of-view gamma camera, interfaced to a 
computer. Single photon emission com- 
puted tomography was subsequently done 
with a camera (GE 400 AC) rotated through 
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Fig 2.— Single photon emission computed to- 
mographic images of patient 10 in the trans- 
verse (top), coronal (center), and sagittal 
(bottom) planes confirm bony uptake through- 
out the graft. 


360° with 64 stops, using a 64 X 64 matrix 
and standard reconstruction algorithms.’ 
Transverse, coronal, and sagittal recon- 
structions were displayed on the interfaced 
computer display. 


Interpretation Protocol 


Both planar and SPECT studies were in- 
terpreted independently by two experi- 
enced observers (L.M.F. and B.L.S.) with- 
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Fig 3.—Graft necrosis predicted by scintigra- 
phy (patient 12). Planar bone scans in anterior 
(top) and left lateral (bottom) projections show 
lack of tracer uptake in left hemimandibular 
graft 4 days after surgery. Foci of tracer activ- 
ity at graft ends (arrows) represent üptake at 
the osteotomy sites. 


out knowledge of the clinical course or out- 
come. The graft sites were evaluated for the 
following basic patterns of tracer distribu- 
tion on both planar images and SPECT: (1) 
normal or increased intensity of tracer ac- 
tivity visualized throughout the graft as 
compared with the contralateral side, and 
(2) focal areas of decreased activity in the 
bony graft. Data on the 15 patients with 
long-term follow-up, scintigraphie find- 
ings, and clinical outcome are shown in the 
Table. 


RESULTS 


As shown in the Table, planar and 
SPECT imaging agreed in 13 cases. In 
10 patients (patients 1 through 10) 
(Table), both planar and SPECT im- 
aging indicated uptake of tracer 
throughout the graft. In 9of these pa- 
tients the graft outcome was com- 
pletely successful without infection or 
other complications (Figs 1 and 2). One 
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Fig 5.—Example of the utility af single photon 
emission computed tomographic imaging (pa- 


Fig 4.—Single photon emission computed tomographic images of patient 12 in the sagittal (left) tient 14). The anterior planar view shows a 
and transverse (right) planes concordantly show reduced tracer activity in the unsuccessfu graft "cold" region in the right hemimandible 


(arrows). 


patient (patient 8) who had diffuse 
tracer uptake 8 days and 6 weeks after 
surgery had a successful graft with 
bony union, but developed an infection 
adjacent to a suture wire, which was 
subsequently removed. 

In 2 of the 13 patients (patients 11 
and 12), both planar and SPECT im- 
aging showed a region of decreased 
tracer activity in the grafted bone, and 
necrosis of bone followed in both these 
patients. In patient 11 the distal 3 cm 
of a 14.5-cm bone graft was necrotic, 
but the area healed by an asympto- 
matic fibrous union. Patient 12 (Figs 3 
and 4) healed uneventfully, but follow- 
ing reconstruction developed necrosis 
of the revascularized bone after post- 
operative radiation therapy. The area 
was treated with local débridement 
and myocutaneous flap coverage. In 
one patient (patient 13), initial uptake 
throughout the graft 6 days after sur- 
gery on both planar and SPECT imag- 
ing was uniform and intense. However, 
a repeated scan at 10 days, following 
wound dehiscence, showed a “cold” de- 
fect on both planar and SPECT imag- 
ing. An oral-cutaneous fistula devel- 
oped, resulting in thrombosis of the 
vascular pedicle and flap necrosis. 

In 2 patients (patients 14 and 15), 
planar and SPECT imaging were dis- 
cordant. In patient 14, a cold defect 
was seen on the planar images, best 

—Qepicted anteriorly. However, on 
SPECT, tomographic slices revealed 
tracer uptake throughout the bone and 


(arrow), suggestive of a nonvascularized right 
hemimandibular graft 5 days after surgery. 





Fig 6.— Single photon emission computed tomographic sagittal (top left) and transverse (top right) 
images of patient 14 show tracer uptake thoughout right hemimandible (arrow) without evidence 
of defect. The discordant images may be explained by the subcutaneous edema, which obscured 
planar activity as depicted in frontal (bo-tom left) and right lateral (bottom right) photographs 14 
days after surgery. The graft outcome was successful. 
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Fig 7.—Utility of single photon emission computed tomography (patient 15). Anterior planar view 
shows decreased activity in the midline (arrow) in a patient who underwent anterior mandibular 


reconstruction 5 days previously. 


no defects (Figs 5 and 6). This patient 
had had mandible osteonecrosis and 
accompanying skin changes from pre- 
vious radiotherapy. Following sur- 
gery, significant edema developed in 
the subcutaneous tissues overlying the 
graft. This probably obscured the un- 
derlying bony activity in the planar 
projections. The anterior planar image 
of patient 15 displayed decreased ac- 
tivity in the midline anteriorly, sug- 
gesting reduced blood supply to this 
region. On the tomographic slices, 
tracer uptake was seen homogeneously 
throughout the anterior aspect of the 
graft (Figs 7 and 8), and the patient’s 
clinical outcome has been good (Fig 9). 
We found that the sensitivity of 
SPECT imaging (100% ) for the detec- 
tion of vascular impairment of man- 
dibular graft is higher than that of 
planar imaging (83%), while their 
specificities are identical (67% ). 


COMMENT 


It is essential to establish bone via- 
bility following free revascularized 
composite tissue transfer. Nonviabili- 
ty, as a result of vascular occlusion, can 


result in flap necrosis, bone resorption, 
and poor wound healing. 

Early detection of inadequate bone 
revascularization demands urgent at- 
tention by the operating surgeon. Un- 
der these circumstances the vascular 
anastomosis should be promptly reex- 
amined. Potentially reversible causes 
of vascular compromise such as he- 
matoma formation or kinking of the 
anastomosis may be identified and cor- 
rected. Vascular thrombosis may also 
be reversible with revision of the anas- 
tomosis and use of vasolytic agents. 

Usually, an indicator skin or muscle 
paddle, with a much more tenuous 
vascularity, is transferred with the 
bone graft. Failure of the soft tissue 
does not necessarily indicate failure of 
the entire graft. The bone graft may 
remain viable despite thrombosis of 
the soft-tissue vessels. The viability of 
the bone would be confirmed by bone 
scanning, and reexploration in this 
circumstance would be avoided. In the 
case of bone-only transfer, early bone 
scanning is essential to establish the 
success of the revascularization and 
the prognosis of the reconstruction. 
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Fig 8.— Transverse tomographic image (top) 
of patient 15 shows homogeneous tracer up- 
take throughout the anterior aspect of the graft., 
The clinical outcome was good as depicted in 
frontal view (center) and left lateral view 
(bottom) 6 weeks after surgery. 
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Fig 9.—Intraoperative resectior of mandible 
from angle to-angle inpatient 15 (top left), the 
tumor specimen (top right), anc the free os- 
seocutaneous scapular and latssimus dorsi 
flaps used in reconstruction (botom). 


Bone scanning with technetium- 
Tc99m-methylenediphosphonate pro- 
vides a simple way to assess the via- 
bility and to precict the eutcome of 
mandibular bone grafts. Metabolically 
active revascularized bone grafts will 
demonstrate normal or increased 
tracer activity d ffusely :hroughout 
the grafted bone after surgery. Foci of 
increased tracer activity are normally 
seen at the osteotomy sites." In- 
creased tracer activity in the graft 


may be due to hyperemia from opening 
of normally dormant vascular chan- 
nels after surgery! and, later, is also 
related to the bony remodeling that 
occurs in the graft. This positive scin- 
tigraphic appearance is predictive of 
patent vascular anastomosis and bone 
cell activity only when performed 
within 1 week of surgery’; later scans 
may be misleading because of new 
bone laid down on the surface of the 
dead graft. A failed, nonvascularized 
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graft does not concentrate the tracer 
in early scans, resulting in a negative 
or "cold" defect. In general, plain ra- 
diographs contribute little to the early 
assessment of bone viability.’ 

Single photon emission computed 
tomography is performed by rotating a 
gamma camera around the organ of 
interest and, thus, acquiring multiple 
projections. The data are stored in a 
computer, then reconstructed to pro- 
vide three-dimensional representation 
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of structures. This allows for better 
separation of bone from soft-tissue 
activity. There is no additional radia- 
tion burden to the patient and the 
technique is widely available in both 
university and community hospitals. 

The major advantage of SPECT over 
conventional planar imaging is the 
improvement in lesion contrast by en- 
hancing the signal-to-noise ratio by 
removal of superimposed activity both 
anterior and posterior to the area of 
interest. In SPECT, the signal in the 
plane of the lesion is visualized rela- 
tive to the background counts of that 
particular plane. However, the lesion 
depicted in planar imaging is seen rel- 
ative to background noise of overlying 
and underlying structures. Thus, pla- 
nar imaging may suffer owing to at- 
tenuation by edema, fluid collections, 
or abscesses that may overlie the graft. 
In addition, necrotic soft tissue may 
concentrate technetium-Tc99m-meth- 
ylene diphosphonate, mimicking bony 
uptake.’ 

Another advantage of SPECT is the 
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improvement of three-dimensional vis- 
ualization. The mandible projects in 
three different dimensions, and more 
accurate placement of abnormalities is 
possible with SPECT than with two- 
dimensional planar imaging. 

In the vast majority of cases, planar 
and SPECT images obtained during 
the first week after surgery were con- 
cordant and accurately predicted the 
clinical outcome. In no cases did planar 
views contribute additional informa- 
tion not already visualized on tomo- 
graphic slices. Conversely, there were 
two patients in whom SPECT revealed 
tracer uptake in the graft that was not 
apparent on the planar views, presum- 
ably due to overlying edema. Without 
the SPECT findings, these two patients 
would have undergone unnecessary 
surgical reexploration. 

In conclusion, bone scintigraphy is 
an accurate and noninvasive modality 
to assess the integrity of the blood 
supply and the prognosis of mandibu- 
lar bone grafts. Lack of bony uptake on 
the scintigram suggests compromise 
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to the vascular integrity of the bone 
graft and requires prompt attention. 
Planar and SPECT imaging are usu- 
ally complementary. Both show in- 
tense uptake of radiotracer in the 
viable mandibular graft, clearly dem- 
onstrating vascular patency and graft 
viability. Both usually are concordant 
in depicting absence of uptake when 
the graft is not vascularized and non- 
viable. However, in selected patients, 
SPECT adds significantly to the value 
of planar bone scintigraphy. We be- 
lieve SPECT is especially valuable in 
patients with soft-tissue swelling, in 
whom overlying edema may obscure 
bony activity. In such patients, SPECT 
may demonstrate the presence of up- 
take within the bone itself, determine 
flap viability and vascular patency, 
and avoid surgical reexploration. 
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Promontory Electrical Stimulation in 


- Labyrinthectomized Ears 


» 


Paul R. Lambert, MD; Roger A. Ruth, PhD; Chris Е. Halpin, PhD 


è Bilateral deafmess can occur in pa- 
tients with Meniere's disease who have 
undergone a labyriathectomy in one ear. 
To investigate the f»asibility of a cochlear 
implant in the labyrinthectomized ear, 
promontoryelectrical testing by transtym- 
panic needie was performed in six pa- 
tients who had urmdergone a unilateral 
transmastoid labyrinthectomy 6 weeks to 
5 years previously. All patients had a 
behavioral response to the stimulus, and 
each described a cifferent pitch percept 
with the four frequencies used. Five of the 
patients demonstmted an electrically 
evoked middle latency response. These 
data are comparabte with behavioral and 
electrophysiologic responses from ears 
deafened by other causes and now suc- 
cessfully implanted. The results suggest 
that peripheral neural elements and cen- 
tral auditory pathways remain at least par- 
tially functional many years after a laby- 
rinthectomy. Thus. a labyrinthectomy 
should not be withheld as a surgical option 
if otherwise indicated. 

(Arch Otolaryngel! Head Neck Surg. 
1990;116:197-204) 


n properly selected patients with 
Meniere's disease, labyrinthec- 
tomy remains an excellent treatment 
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modality for intractable vertigo. It has 
been observed, however, that over time 
a significant number of patients will 
develop bilateral disease—and thus 
the potential for deafness.' This fact 
raises the issue of cochlear implant 
feasibility in a labyrinthectomized ear. 

One of the assessment procedures 
used to evaluate cochlear implant can- 
didacy is the observation of the pa- 
tient's subjective response to electrical 
stimulation of the promontory or 
round window. Although the value of 
this testing, usually referred to as 
promontory stimulation, was initially 
questioned, it is currently acknowl- 
edged to be an integral part of the pre- 
operative test battery. In addition to 
assessing the behavioral response to 
promontory stimulation, several in- 
vestigators have suggested the mea- 
surement of electrically evoked audi- 
tory responses as a means of objec- 
tively assessing the potential 
candidacy of deaf patients.?* In fact, 
the Consensus Development Panel’ of 
the National Institutes of Health (Be- 
thesda, Md) Consensus Development 
Conference on Cochlear Implants re- 
cently concluded that "measurement 
of electrical auditory brain-stem re- 
sponses, as well as of middle- and 
long-latency evoked potentials, should 
be a basic component in candidate se- 
lection." 

The purpose of this investigation 
was twofold: (1) to determine if behav- 
iorial responses and/or electrically 
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evoked auditory respenses could be 
elicited by promontory stimulation in 
labyrinthectomized ears, and (2) to 
compare any responses obtained with 
previously recorded responses from 
ears deafened by other causes, includ- 
ing those now successfully using a co- 
chlear implant. These data will pro- 
vide information on cochlear implant 
feasibility in a labyrinthectomized ear 
and help to define the role of labyrin- 
thectomy and eighth nerve section in 
the management of Meniere's disease. 


PATIENTS AND METHODS 
Patients 


Six adult patients who had undergone a 
transmastoid labyrinthectomy were evalu- 
ated by promontory electrical stimulation. 
This group consisted of three men and three 
women, ranging in age from 27 to 58 years 
(mean, 50 years). Five patients had unilat- 
eral Meniere's disease of 1 to 10 years’ du- 
ration (mean, 4 years); thesixth patient had 
developed delayed endolymphatic hydrops 
in a congenitally deaf ear and underwent 
labyrinthectomy 1.5 years later. Four of the 
six patients had hearing loss in the con- 
tralateral ear. This loss was a moderate 
high-frequency sensorineural hearing in 
two patients and a flat sensorineural loss in 
two patients speech reception thresholds of 
30 and 60 dB). The shortest time interval 
from labyrinthectomy to promontory elec- 
trical stimulation testing was 6 weeks in 
one patient. The time interval in the other 
five patients ranged from 1.5 years to 5.0 
years (mean, 3.0 years). 

The behavioral and electrophysiologic 
data from these six patients are compared 
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with the same data obtained from two other 
patient groups: group 1, 23 patients deaf- 
ened by causes other than Meniere’s disease 
or surgery, and group 2, a subset of group 1 
consisting of nine patients who are success- 
fully using a cochlear implant.’ The nine 
cochlear implant recipients had been deaf 
for a mean of 12 years (range, 1 to 33 years) 
prior to promontory testing. Informed con- 
sent for all experimental procedures was 
obtained from each patient. 


Promontory Electrical Stimulation 


After iontophoresis anesthesia, electrical 
stimulation was delivered to the ear by 
means of a standard Teflon-coated trans- 
tympanic needle electrode placed on the 
promontory of the middle ear near the 
round-window niche. The reference elec- 
trode was placed on the ipsilateral mastoid 
or ear lobe. The stimuli were generated by 
a promontory stimulation unit (Nucleus 
Promontory Stimulator) that delivers an 
electrically isolated constant-current 
square-wave stimulus varying in amplitude 
from 0 to 500 wA. Responses were obtained 
by both psychophysical and electrophysio- 
logic procedures. 

Psychophysical Procedures.—The stimuli 
used for these measurements are composed 
of a series of biphasic electric pulses pre- 
sented in 500-millisecond bursts at a 50% 
duty cycle. Threshold and uncomfortable 
loudness levels (ULLs) were obtained by 
means of a modified method of limits for 
each of the following stimulus frequencies: 
50, 100, 200, and 400 Hz. Dynamic range was 
calculated for each patient by subtracting 
the stimulus current required for threshold 
from the value representing the ULL. In 
addition, the patient was asked to discrim- 
inate the relative pitch of the various pulse 
trains of differing frequency (50, 100, 200, 
and 400 Hz). Next, gap detection threshold 
was obtained to assess the patient’s tempo- 
ral processing ability. This measure was 
obtained using a pulse rate of 100 Hz anda 
comfortable current level near the ULL. 
The patient must indicate if the stimulus 
presented contains one or two discrete 
bursts. The off time between two successive 
bursts is systemically reduced from 250 
milliseconds to the interval at which the 
patient is no longer able to reliably identify 
the presence of two stimuli. 

Electrophysiologic Procedures.— Elec- 
trically evoked middle-latency responses 
(EMLRs) were measured with a vertex- 
positive, contralateral earlobe-negative 
and forehead-ground electrode array. The 
neuroelectric middle-latency potentials 
were filtered from 1 to 1500 Hz and analyzed 
across a 50- to 100-millisecond window fol- 
lowing stimulus presentation. Each aver- 
aged response consisted of 1000 to 2000 rep- 
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Fig 1.—The mean threshold levels and mean uncomfortable loudness levels (ULLs) in microamps 
are plotted as a function of the four stimulus pulse rates for the 6 labyrinthectomized ears, 23 other 


deaf ears, and 9 ears with cochlear implants. 





Labyrinthectomized ears (n = 6) 








Other deaf ears (n = 23) 
Ears with cochlear implants (n = 9) 





*Values are expressed in decibels. 


etitions. The stimuli were generated by a 
promontory stimulation unit that had been 
modified to provide variable rates of pulse 
stimulation from 1 to 20 per second. The 
stimuli used for EMLR testing consisted of 
biphasic rectangular constant-current 
pulses ranging in total cycle duration from 
2.5 to 10 milliseconds. The EMLRs were at- 
tempted initially at a stimulus presentation 
level near the ULL and followed down to 
threshold. They were analyzed in terms of 
the presence or absence of a response and 
the latency of the component waves. 


RESULTS 
Behavioral Responses 


All six patients had a behavioral re- 
sponse to promontory electrical stim- 
ulation in the labyrinthectomized ear. 
This success rate is similar to that ob- 
served in the other two patient groups: 
22 of 23 patients in the non-Meniere’s, 
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nonlabyrinthectomy group апа all 
nine of the cochlear implant patients 
exhibited a behavioral response. 

For the four pulse rates tested —50, 
100, 200, and 400 Hz—each labyrinth- 
ectomized patient described a differ- 
ent sound percept (eg, “buzzing,” 
“bell,” “key,” “ringing,” etc). Invari- 
ably, the faster pulse rates produced a 
higher pitched sound. These findings 
are again similar to the behavioral re- 
sponses from the other two patient 
groups. 

The mean behavioral thresholds and 
the ULLs are plotted as a function of 
pulse rate for the three groups of 
patients in Fig 1. Although the per- 
ceptual thresholds are approximately 
the same for each group, the ULL is м 
greater for the labyrinthectomized 
ears at pulse rates of 100, 200, and 400 
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$ = Mean and Range of 
Labyrinthectomized Ears (n = 5) 


ф = Mean and Range of 
Other Deaf Ears (n = 18) 


Fig 2.— The mean latency for the major positive (P; and Ру) and negative (N;) component waves 
of the electrically evoked middle-latency responses from the labyrinthectomized ears and the other 


deaf ears are shown. 


Hz. The dynamie ranges (the ULL mi- 
nus the threshold level) in microamps 
have been converted to decibel values 
and are summarized for the three 
groups in the Table. Note that for each 
frequency tested, the group with laby- 
rinthectomized ears had a larger dy- 
namic range than the other two pa- 
tient groups, although with the small 
number of patients involved, these dif- 
ferences did not reach statistical sig- 
nificance at the .05 level. 

The mean gap-detection threshold 
level was 28 milliseconds (range, 10 to 
50 milliseconds; SD, 18 milliseconds 
for the labyrinthectomized ears. This 
level was similar to that obtained in 
the cochlear implant patient group, 
which had a mean of 27 milliseconds 
(range, 10 to 50 milliseconds; SD, 15 
milliseconds). 


Electrophysiologic Responses 


Five of the six labyrinthectomized 
ears had well-developed EMLRs to 
promontory electrical stimulation. 
The one patient from whom an EMLR 
could not be recorded had undergone 
the labyrinthectomy 8 months prior to 
testing. In the non-Meniere's deafened 


,ears, an EMLR was elicited in 18 of 23 


= cases; it was present in 8 of the 9 


cochlear implant recipients. The mean 
latency of the major positive and neg- 


ative component waves of the EMLR 
are plotted for both the labyrinthecto- 
mized ears and the non-Meniere's 
group in Fig 2. These values are simi- 
lar for both patient groups. 

In Fig 3 the EMLRs from the five 
labyrinthectomized ears are pre- 
sented. The EMLR of patient 5 is com- 
pared with the acoustically evoked 
MLR from his contralateral ear, which 
had a mild, flat sensorineural hearing 
loss, in Fig 4. Note that the prominent 
peak of the EMLR corresponds closely 
in time with the first major positive 
peak (Р,) of the acoustically evoked 
MLR. 


COMMENT 


In animals it has been shown that an 
electrically evoked auditory brain- 
stem response is not possible if all spi- 
ral ganglion cells have been lost, but 
can be recorded if at least 5% to 10% 
of the spiral ganglion cells remain af- 
ter a cochlear insult. Thus, the pres- 
ence of electrically evoked auditory 
potentials in a deaf patient's ear sug- 
gest that there are at least some func- 
tioning peripheral neural elements. 

Electrically evoked auditory brain- 
stem responses have been obtained by 
round-window stimulation in deaf pa- 
tients and by intracochlear stimula- 
tion in cochlear implant recipients.*!? 
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Fig 3.—The middle-latency responses to 
promontory electrical stimulation in the five 
labyrinthectomized ears (S, through S.) are 
shown. Plus sign indicates positive current de- 
flection. 


When recording the brain-stem re- 
sponse, however, the problem of stim- 
ulus artifact must be contended with. 
The EMLR is not affected by the elec- 
trically induced artifact, and was, 
therefore, the auditory potential se- 
lected for measurement in this study. 
Another advantage of the EMLR is 
that it provides information on audi- 
tory centers above the brain stem. 
Five of the six patients in this study 
demonstrated a well-defined EMLR to 
promontory stimulation. All six pa- 
tients had an auditory percept to the 
electrical stimulus and were able to 
discriminate between the four pulse 
rates presented. Despite the periph- 
eral vestibular ablation, therefore, 
these data indicate that some auditory 
nerve fibers remain functional and 
that auditory pathways from the pe- 
riphery to the cortex can still be acti- 
vated as long as 5 years after laby- 
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Mode of Stimulation 





Fig 4.—Comparison of the electrically evoked middle-latency responses from the labyrinthecto- 
mized ear and the acoustically evoked middle-latency responses from the contralateral ear of one 
of the subjects. P, indicates the most robust wave component of an acoustic middle-latency re- 


sponse; plus sign, positive current deflection. 


rinthectomy. Experience with one 
cochlear implant recipient who re- 
ceived a multiple-channel device 6 
weeks after a translabyrinthine vesti- 
bular nerve section confirms the possi- 
bility of periodicity pitch as well as 
place pitch in the labyrinthectomized 
еаг.!! 

Previously reported temporal bone 
studies in labyrinthectomized ears 
support the above clinical findings. 
Belal and Ylikoski" have reported that 
4 to 10 years after either oval-window 
or transmastoid labyrinthectomy for 
Meniere’s disease (three cases) or post- 
stapedectomy dizziness (one case), 
15% to 30% of the normal complement 
of spiral ganglion cells persisted. In 
each case the organ of Corti and the 
auditory nerve fibers in the osseous 
spiral lamina had severely degener- 
ated, but the cochlear nerve in the in- 
ternal auditory canal appeared intact. 
No detectable spiral ganglion cells 
were found, however, in a fifth tempo- 
ral bone in a patient who had under- 
gone an oval-window labyrinthectomy 
for poststapedectomy dizziness. 

More recently, Chen et al? reported 
temporal bone findings in three ears of 
patients (two with Meniere’s disease 
and one with poststapedectomy dizzi- 
ness) who had undergone a labyrin- 
thectomy 8 years or more prior to 


death.” At least 20% and up to 50% of 
the normal spiral ganglion cell num- 
bers were present at the various levels 
within the cochleas of the patients 
with Meniere's disease. An oval- 
window labyrinthectomy had been 
performed in one of these patients and 
atransmastoid labyrinthectomy in the 
other. Less than 5% of the spiral gan- 
glion cells were present, however, in 
the one patient who had undergone an 
oval-window labyrinthectomy for 
poststapedectomy dizziness. 

Our six cases and most of those 
reported in the above-mentioned tem- 
poral bone studies involve ears that 
have suffered both a disease process 
(ie, Meniere’s disease) and mechanical 
trauma (ie, labyrinthectomy). Without 
knowing the extent of neural degener- 
ation caused by the Meniere’s disease, 
it is difficult to determine what, if any, 
additional auditory nerve injury re- 
sults from the surgery. Otte et al'* have 
reported on four ears with profound 
deafness secondary to Meniere’s dis- 
ease. They found that one ear had 
nearly all spiral ganglion cells present, 
two had approximately one half of the 
neurons remaining, and one had less 
than one third present. Compared with 
ears deafened by other causes (espe- 
cially bacterial labyrinthitis), the 
Meniere’s ears showed good spiral gan- 
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glion cell preservation. Thus, it seems 
probable in light of these temporal 
bone data that a labyrinthectomy does 
include additional spiral ganglion cell 
loss, but in most cases a significant 
population of neurons still remains 
years after the surgical trauma. Cer- 
tainly, the number of surviving neural 
elements compares favorably with 
findings to date from temporal bones 
of successful cochlear implant 
users.’*!® 

In addition to causing neuronal 
damage, a labyrinthectomy can induce 
fibrosis or ossification within the inner 
ear. We have observed such changes 
within the vestibule of the ears of pa- 
tients who have undergone a laby- 
rinthectomy, and it also has been con- 
sistently documented in temporal bone 
specimens.? Of more concern to the 
potential cochlear implant recipient is 
the extent of cochlear involvement. In 
the three temporal bones described by 
Chen et al," fibrosis and ossification 
were noted in the basal turn of only one 
specimen. In Belal and Ylikoski's" 
study of five temporal bones, fibrosis 
and/or ossification occurred in the 
hook region of the cochlea in three. 
Thus, extensive ossification of the co- 
chlea, as can occur after bacterial men- 
ingitis, has not been observed in this 
small number of labyrinthectomized 
specimens. Although ossification lim- 
ited to the hook region or proximal 
basal turn requires additional surgery 
(eg, cochleostomy distal to the in- 
volved area), it does not contraindicate 
placement of a multiple-channel im- 
plant." 

The behavioral data in the present 
study provide additional information 
relevant to possible cochlear implant 
use in the labyrinthectomized ear. In 
response to promontory electrical 
stimulation, a trend toward larger dy- 
namic ranges was noted in the laby- 
rinthectomized ears compared with 
the ears deafened by causes other than 
Meniere's disease or surgery. Behav- 
ioral thresholds to promontory stimu- 
lation were similar in most cases, but 
the greatest tolerance of electrical cur- 
rent (higher ULLs) in the labyrinthec- 
tomized ears accounted for the larger 
dynamic ranges. If such ears were im- 
planted, an ability to use a greater 
range of electrical current could result 
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in finer resolution of intensity process- 
ing. 

In summary, the behavioral and 
electrophysiologic data о? this study 
and the temporal bone histopathologic 
findings reviewed above suggest that 
an ear that has undergone a labyrin- 
thectomy for treatment cf Meniere's 
disease will, in most cases. maintain a 
partially functional aud tory nerve 
and central auditory pathway. Coch- 
lear fibrosis and ossificaticn can occur, 
but this appears to be limited to the 
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basal turn of the cochlea; nevertheless, 
cochlear patency should be carefully 
evaluated by computed tomography. 
Thus, a labyrinthectomy, if indicated, 
should not be withheld as a surgical 
option for fear that it will compromise 
subsequent cochlear implantation. Al- 
though the histologic data are as yet 
incomplete, the studies cited suggest 
that an oval-window labyrinthectomy 
will cause greater spiral ganglion cell 
loss than a transmastoid procedure. 
Intuitively, this would be expected 
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since direct trauma to the cochlea oc- 
curs as the oval window and round 
window are connected surgically. If a 
translabyrinthine eighth-nerve sec- 
tion is to be performed, careful assess- 
ment of the need to section the co- 
chlear division of the eighth nerve is 
warranted, since this would preclude 
later use of a cochlear implant. 
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Estrogen and Progesterone Receptors 


in Acoustic Neuromas 


Leif Klinken, MD, PhD: Jens Thomsen, MD, PhD; Birgitte Bruun Rasmussen, MD, PhD; 


Richard J. Wiet, MD; Mirko Tos, MD, PhD 


€ Acoustic neuromas are more fre- 
quent, larger, and more vascular in 
women, and their growth rate increases 
during pregnancy. Estrogen receptors 
were claimed to be demonstrated in these 
neoplasms for the first time in 1981. Since 
then, numerous diverging studies, using 
various biochemical and histochemical 
methods, have been published on the con- 
tents of estrogen and progesterone recep- 
tors in acoustic neuromas. We determined 
the content of estrogen and progesterone 
receptors by means of an immunohis- 
tochemical method, using monoclonal an- 
tibodies, which has proved to be reliable, 
reasonably sensitive, and clinically rele- 
vant in other tissues, especially in breast 
carcinomas. No estrogen or progesterone 
receptors could be found in 18 consecu- 
tive acoustic neuromas from 7 men and 11 
women, ranging in age from 26 to 73 
years. The results do not support preoper- 
ative hormone treatment of acoustic neu- 
romas. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:202-204) 


куе receptors (ERs) and pro- 
gesterone receptors (PgRs) have 
been demonstrated in many normal 
and neoplastic tissues, including brain 
tissue and intracranial neoplasms."? In 
1981, Kasantikul and Brown‘ stated 
that they could demonstrate estradiol 
receptors in eight acoustic neurile- 
momas by means of a histochemical 
fluorescence method. 
Martuza et al’ determined the estra- 
diol binding in the cytoplasmic frac- 
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tion of neuromas, meningiomas, and 
neurofibromas by a radioligand bind- 
ing analysis. Most of the Schwann cell 
tumors that had detectable levels of 
estradiol binding fell into the border- 
line or negative categories using the 
criteria established for breast cancer. 

In 1983, Glick et al* found estradiol 
binding in four of eight neuromas and 
progesterone binding in one of eight 
neuromas using a radioligand method 
with dextran-coated charcoal absorp- 
tion. Since then, modifications of this 
method have been used by various in- 
vestigators, with very diverging re- 
sults. 

Some authors found no or only a few 
weakly ER- or PgR-positive neuro- 
mas,"'? others found varying amounts 
of ER and PgR in many neuromas.' 

Schwannomas are in many ways de- 
velopmentally related to meningio- 
mas. Meningiomas contain hormone 
receptors,’ and they are more frequent 
in women. Their incidence is positively 
correlated to the incidence of breast 
carcinoma, and their growth rate may 
be increased during pregnancy." 
Schwannomas are also more frequent 
in women, and increased growth dur- 
ing pregnancy has been described." 

The aim of this report is to present 
the results of a reliable, specific, and 
reasonably sensitive immunohis- 
tochemical analysis of 18 consecutive, 
clinically and histologically well-de- 
fined acoustic neuromas. 


PATIENTS AND METHODS 


This study included all patients who were 
treated for an acoustic neuroma during 
1988 at the Neurosurgery Clinic, Rigshos- 
pitalet, University of Copenhagen (Den- 
mark). All tumors were removed via the 
translabyrinthine approach. Seven pa- 
tients were men and 11 were women. The 
average age of the male patients was 56 
years; of the female patients, 48 years. The 
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youngest patient was 26 years old, and the 
oldest was 73 years old; both were women. 

The histologic diagnosis was made on 
frozen sections during the operation and 
later confirmed by examination of forma- 
lin-fixed paraffin-embedded material after 
staining with hematoxylin-eosin, van Gie- 
son, Klüver-Barrera, and Bodian methods. 
The presence of S100 protein and glial 
fibrillary acidic protein was detected using 
anti-8100 protein and anti-glial fibrillary 
acidic protein (Dakopatts A/S, Glostrup, 
Denmark) after protease digestion. A part 
of the tumor was frozen to —70°C and kept 
for less than 1 year. The immunostaining 
was performed according to the method of 
King et al.'* 

The presence of ER was detected using an 
ER immunocytochemical assay kit (ER- 
ICA kit, Abbott Laboratories, Diagnostics 
Division, North Chicago, Ш). A monoclonal 
antibody against PgR was also used. The 
immunohistochemical method used was 
identical for the two receptors and strictly 
followed the recommendations given by the 
manufacturer. The sections were incubated 
for 15 minutes with the blocking reagent to 
suppress nonspecific binding and then for 
30 minutes with monoclonal anti-ER; 
rinsed twice for 5 minutes each in phos- 
phate-buffered saline (PBS); incubated for 
30 minutes with the bridging antibody; 
rinsed twice for 5 minutes each in PBS; in- 
cubated 30 minutes with the peroxidase- 
antiperoxidase complex; again rinsed in 
PBS; and finally incubated for 6 minutes in 
chromogen (diaminobenzidine and 0.06% 
hydrogen peroxide in PBS) and counter- 
stained with hematoxylin. 

Negative controls were assessed using 
PBS and control serum (normal rat IgG) 
from the ER immunocytochemical assay kit 
instead of specific monoclonal anti-ER or 
anti-PgR. As positive controls, an estrogen- 
positive breast carcinoma was used for the 
ER and secretory uterine endometrium was 
used for the PgR. 


RESULTS 
All 18 tumors appeared as typical 


neuromas, both in frozen and paraffin 
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Fig 1.—Neuroma. Strongly positive reaction with S100 protein stain 
(X50). 

^ 
Fig 3.—Neuroma. No demonstrable activity with estrogen- receptor stain 
(X50). Inset, Tissue from breast carcinoma with strong expression of 
receptor activity (estrogen-receptor stain, X50). 
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Fig 2.—Neuroma. A few "t fibrils can be detectec near the root z the 
tumor (glial fibrillary acidic protein stain, X50). 


Fig 4. —Neuroma. No demonstrable activity with progesterone- receptor 
stain (X50). Inset, Tissue from endometrium with strong expression of 
receptor activity те: -receptor stain, X50). 
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sections, with spindle-shaped cells ar- 
ranged in parallel rows and elongated 
nuclei with occasional palisading. In 
addition to dense fibrillary tumor tis- 
sue of Antoni type A, most tumors 
presented loose reticular tissue of An- 
toni type B, containing Prussian blue- 
positive histiocytes, lymphocytes, and 
polymorphonuclear cells. Very few col- 
lagen fibrils were found in the van 
Gieson-stained sections, and in the 
Kliiver-Barrera- and Bodian-stained 
sections no myelin sheaths or axis cyl- 
inders were seen in the tumor tissue. 
Large amounts of S100 protein were 
found in all tumors, attached to tumor 
fibrils and to some of the nuclei (Fig 1). 
In the glial fibrillary acidic protein- 
stained sections, only a few glial fibrils 
were found near the tumor stalk 
around some of the vessels, but not in 
the tumor tissue proper (Fig 2). 

No ERs or PgRs could be detected. In 
all patients, the results were unmis- 
takably without dubious or weak reac- 
tions. In the control specimens a 
strongly positive reaction could be 
seen (Figs 8 and 4). 


COMMENT 


In aconsecutive series of 18 acoustic 
neuromas, we found neither ERs nor 
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PgRs in clinically relevant quantities 
by means of a well-known immunohis- 
tochemical method using well-docu- 
mented monoclonal antibodies. The 
method has been applied as a routine 
procedure to breast carcinomas in our 
laboratory, and its validity has been 
underscored by several authors.” 
The specificity of the monoclonal anti- 
bodies is high, and the sensitivity of 
the method is clearly better than 10 
fmol/mg of tissue protein, ie, better 
than the cutoff level for breast 
carcinomas.’ 

Kasantikul and Brown‘ found a pos- 
itive reaction in eight of eight neuro- 
mas by a histochemical method that 
has been criticized for using estradiol 
concentrations so high that unspecific 
binding would be expected.” 

Martuza et al using a radioligand 
binding method with dextran-coated 
charcoal absorption, concluded that 
most of their Schwann cell tumors had 
no detectable levels of estradiol bind- 
ing. 

Since these preliminary conflicting 
reports were written, many investiga- 
tions on ERs and PgRs in neuromas 
have been published, mostly as a part 
of more extensive studies on the oc- 
currence of these receptors in various 
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intracranial tumors. The results of 
these studies are confusing. Some au- 
thors found very few ER- or PgR-pos- 
itive neuromas,™ others found high 
concentrations of ERs and PgRs in 
many tumors.!'5 It is difficult from the 
descriptions of the slightly varying 
analytic methods to find any explana- 
tion of these divergencies. 

While the clinical diagnosis of an 
acoustic neuroma is relatively 
straightforward, the radioligand bind- 
ing assay may involve a number of 
pitfalls. Both the specificity and the 
sensitivity of the analysis.can be com- 
promised in several ways,” and the 
discrepancies, unexplained by experi- 
enced investigators, indicate that un- 
known and uncontrolled variables in- 
fluence the results of the radioligand 
methods. 

Our own results, founded on an im- 
munohistochemical method using 
monoclonal antibodies, do not indicate 
that ERs or PgRs are represented in 
acoustic neuromas in clinically rele- 
vant quantities. 


We thank the Abbott Laboratories Diagnostics 
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tor. 
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Clinical Notes 


Peritonsillar Abscess In Spite of Adequately 


Performed Tonsillectomy 


Kristian Roos, MD, PhD, Lena Lind, MD 


* We describe a rare case of peritonsil- 
lar abscess in a woman, in ѕоіќе of an ad- 
equately performed tonsilectomy 35 
years earlier. Cultures from aspirated pus 
yielded a heavy growth of S*reptococcus 
milleri and Bacteroides species. No re- 
maining tonsillartissue coulc be seen. We 
conclude that a peritonsilar abscess 
might develop in spite of adequately per- 
formed tonsillectomy. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:205) 


O ne of the main indications for ton- 
1 silleetomy is peritonsillitis.'2 
Tonsillectomy is then performed to 
avoid recurrenee of peritcnsillitis. To 
our knowledge, quinsy after an ade- 
quately performed tonsillectomy is de- 
scribed only once in the literature? 
That article described five cases of 
quinsy, but only one case skowed a real 
peritonsillar abscess with pus. 


REPORT OF A CASE 
A 50-year-old woman with a history of 
recurrent tonsillitis and periconsillitis oc- 
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curring following a tonsillectomy 35 years 
earlier is described. Her peritonsillitis, 
which developed mainly on the left side, 
was incised and débrided. Spontaneous rup- 
ture occurred once. She underwent a tonsil- 
lectomy in 1955 and she had no history of 
sore throat necessitating treatment with 
antibioties until now. 

She became ill from a common cold, but 
improved within a couple of days. However, 
the symptoms recurred with a sore throat 
and purulent nasal discharge. A general 
practitioner prescribed tetracycline and 
her condition improved clinically. Two days 
after completing therapy, she felt left-sided 
pain in her throat on swallowing. Another 
general practitioner prescribed erythromy- 
cin, but 2 days later she sought medical help 
again. А diagnosis of peritonsillar abscess 
in the typical location on the left side of her 
soft palate was made. Pus from the abscess 
was aspirated for aerobic and anaerobic 
cultivation. These cultures yielded 8-lacta- 
mase-producing Bacteroides species and a 
heavy growth of Streptococcus milleri; both 
organisms were resistant to doxycycline, 
but sensitive to erythromycin. There was no 
growth of 8-hemolytic streptococci. After 
incision and drainage of the abscess, her 
symptoms rapidly disappeared. On the fol- 
low-up visit 3 weeks later, no signs of infec- 
tion or abscess could be found. A bacterio- 
logic culture showed ordinary upper respi- 
ratory tract flora. In spite of close 
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examination, no remaining tonsillar tissue 
could be seen. 


COMMENT 


Peritonsillar abscesses, after an ad- 
equately performed tonsillectomy, are 
rare. Our patient had had more than 30 
years' absence of throat symptoms af- 
ter having undergone tonsillectomy, 
when a new peritonsillar abscess oc- 
curred. The abscess contained S milleri 
and Bacteroides species, bacteria com- 
monly found in peritonsillar ab- 
scesses.* 

We conclude that a peritonsillar ab- 
scess might appear even in a patient in 
whom a tonsillectomy had been ade- 
quately performed. 
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Benign Nasopharyngeal Masses and Human 


Immunodeficiency Virus Infection 


Jordan C. Stern, MD; Pi-Tang Lin, MD; Frank E. Lucente, MD 


e Manifestations of the acquired immu- 
nodeficiency syndrome are common in the 
head and neck and are becoming well 
known to the otolaryngologist. We present 
aseries of seven patients who complained 
of nasal obstruction and hearing loss and 
were found, on examination, to have large 
obstructing nasopharyngeal masses and 
otitis media with effusion. Biopsy revealed 
benign lymphoid proliferation. Because of 
a suspicion of human immunodeficiency 
virus infection by history, antibody titers 
were obtained and were found to be pos- 
itive in all cases. With the known increased 
rate of aggressive extranodal B-cell lym- 
phomas in human immunodeficiency vi- 
rus-infected patients, its existence in the 
nasopharynx should be ruled out histolog- 
ically in symptomatic patients. Nasal ob- 
struction and hearing loss secondary to 
nasopharyngeal lymphoid proliferation in 
high-risk patients can be an early sign of 
human immunodeficiency virus infection. 
Patients presenting with this clinical entity 
should be advised to have serologic test- 
ing and further treatment and counseling if 
necessary. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:206-208) 
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here are more than 78000 cases of 

acquired immunodeficiency syn- 
drome (AIDS) and an estimated 1 to 2 
million asymptomatic carriers of hu- 
man immunodeficiency virus (HIV) in 
the United States. The majority of 
Americans infected are young and 
middle-aged men, especially homosex- 
uals and Hispanic and black minor- 
ities.? An increasing number of reports 
in the otolaryngologic literature have 
described the various manifestations 
of AIDS and AIDS-related complex 
(ARC) in the head and neck region. It 
is important to recognize these presen- 
tations to diagnose HIV infection 
promptly and channel patients to ap- 
propriate treatment centers. 

This report focuses on the presenta- 
tion of HIV-infected patients who have 
not yet reached the stage of ARC or 
AIDS, who have no constitutional 
symptoms, and who are unsuspecting 
of their infection. Persistent general- 
ized lymphadenopathy is a condition 
that precedes ARC and AIDS and that 
is occasionally associated with consti- 
tutional symptoms.’ The most common 
manifestation in the head and neck is 
cervical lymphadenopathy. We pre- 
sent a series of patients whose primary 
complaint was nasal obstruction (with 
or without hearing loss secondary to 
otitis media with effusion [OME]) who 
were at risk for HIV infection but had 
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no manifestations of ARC or AIDS. 
These patients were found to have 
large nasopharyngeal masses, in some 
cases associated with a middle-ear ef- 
fusion; there was no significant cervi- 
cal lymphadenopathy in any of the 
cases. All patients were subsequently 
tested for HIV and were found to be 
positive. 


PATIENTS AND FINDINGS 


Seven patients are included in this re- 
port. All were tested for HIV infection. 
Many other patients with nasopharyngeal 
masses who were at high risk for HIV 
infection have been identified in our clinic 
but refused HIV testing and have been 
omitted from the present report. 


Patients 


Patients are listed in the Table. Five were 
male, two were female. Risk factors in- 
cluded being an intravenous drug abuser 
(IVDA; three patients), spouse of IVDA 
(one), homosexual male (one), and single 
female (one). At the time of presentation, 
only two patients had ever been tested for 
HIV; none exhibited any signs or symptoms 
of ARC or AIDS. 


Findings 


All patients had large nasopharyngeal 
masses on flexible nasopharyngoscopy. Six 
of seven patients had complained of nasal 
congestion unresponsive to medical treat- 
ment. All patients complained of hearing 
loss, and six had evidence of OME on otos- 
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Patient No. / 

Sex/Age, y HB Risk Findings Chief Complaint Surgery 

1/F/23 Single F NPX mass, OME HL, nasal obstruction Bx, BMT 

2/M/36 Unknown NPX mass, parotid mass HL, nasal obstruction, Bx, parotidectomy 
parotid swelling 

3/F/60 Widow of IVDA NPX mass, OME, parotid masses HL, parotid mass Bx, BMT 

4/M/21 , Ex-IVDA OME HL, nasal obstruction Bx 

5/M/30 IVDA NPX mass, OME HL, nasal obstruction Bx, BMT 

6/M/33 Homesexual NPX mass, OME HL, nasal obstruction Bx, BMT 

7/M/35 Ex-IVDA NPX mass, OME HL, OME, nasal obstruction Bx, BMT 





* HIV indicates human immunodeficiency virus; NPX, nasopharyngeal; OME, otitis media with effusion; HL, hearing loss; Bx, biopsy; BMT, bilateral myringotomy with 


tube placement; and IVDA, intraverous drug abuser. 
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Fig 1.—Computed ютодгат showing large 
obstructing mass in ‘he nasopharynx of a hu- 
man immunodeficienzy virus-infected patient. 
There is no evidence of bony cestruction. 


copy with eorresponding type B tympano- 
grams. Five had computed tomographic 
scans showing the »resence and size of the 
nasopharyngeal masses. All patients un- 
derwent nasopharyngeal biopsy, and four 
of seven had complete removzl of the tissue 
mass by curettage. Two patients also had 
cystic parotid masses. One of these patients 
(case 3) underwen: parotidectomy, which 
revealed a cystic gland with benign lym- 
phoid proliferation 

Microscopic evaluation of the nasopha- 
ryngeal biopsy specimens showed benign 
lymphoid hypertrophy in all cases. In three 
cases there were areas of granuloma for- 
mation within the “issue; however, routine 
cultures and staims for acid-fast bacilli 
failed to reveal апу organisms. Patient 4 
had immunohistochemical and lymphocyte 
marker analysis consistent with lymphoid 
hyperplasia (OKT4, 20.8%; OKT8, 12.9%; 
T4/T8 ratio, 1.6). Although the absolute 
lymphocyte count and the T4/T8 ratio were 
within normal limis, tests fcr lymphocyte 
function were not »erformed. АП patients 
were tested, either preoperatively or post- 
operatively, and were positive for HIV in- 
fection. Two patierts merit particular at- 
tention. 


Patient 3 is a 52-year-old Hispanic 





Fig 2.—Photomicrograph showing giant cells and granuloma formation in a biopsy specimen of 
nasopharyngeal mass in human immunodeficiency virus-infected patient (hematoxylin-eosin, 
X250). 


woman widowed for 4 years who presented 
with complaints of nasal obstruction, hear- 
ing loss, and a right-sided parotid mass, all 
of less than 1 year's duration. There were no 
other significant medical problems, specif- 
ically, no history of opportunistic infec- 
tions, no recent weight loss, and no malaise. 
On further questioning, the patient re- 
ported that her deceased husband had been 
an IVDA whose cause of death was "liver 
disease." Testing for HIV conducted by the 
patient's family practitioner was negative 1 
year before. Because of the risk factors and 
physical findings previously described, we 
retested this patient postoperatively and 
she was positive for HIV infection, namely, 
1 year after the onset of nasal-acoustic 
symptoms. On physical examination, there 
was complete bilateral nasal airway ob- 
struction with a large, glistening mass of 
homogeneous tissue occluding the choanae. 
Otoscopy revealed yellow fluid in the middle 
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ear bilaterally. Except for a diffusely en- 
larged soft right parotid gland, the rest of 
the physical examination showed nothing 
abnormal. Computed tomography con- 
firmed a large, noninvasive nasopharyngeal 
mass and a right-sided parotid mass (Fig 1). 
Nasopharyngeal biopsy and bilateral my- 
ringotomy with tube placement were per- 
formed, and histologic findings were con- 
sistent with lymphoid hyperplasia and 
granuloma formation (Fig 2). 

Patient 4 is a 21-year-old, HIV-positive, 
but otherwise healthy male who was an 
IVDA until 3 years before his presentation 
to our clinic. He complained of nasal ob- 
struction and hearing loss of 6 months’ du- 
ration. On physical examination, he had a 
large obstructing nasopharyngeal mass 
and bilateral OME. There was no cervical 
lymphadenopathy and no other abnormal- 
ity in the head and neck examination. The 
middle-ear effusions resolved with oral an- 
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tibioties, and the nasopharyngeal biopsy 
revealed benign lymphoid hyperplasia. 
Lymphocyte Т4/Т8 ratios obtained on the 
tissue and from blood were normal. 


COMMENT 


With the increasing number of indi- 
viduals infected with HIV, new mani- 
festations of the infection are becom- 
ing apparent. Marcussen and Sooy? re- 
ported a 4046 incidence of findings 
localized to the head and neck region in 
patients with AIDS. The most common 
findings in decreasing frequency were 
Kaposi's sarcoma of skin and mucosa; 
oropharyngeal, esophageal, and laryn- 
geal candidiasis; chronic cough; rap- 
idly enlarging neck masses; and herpes 
simplex lesions. A recent study that 
reviewed 396 cases of AIDS in an 
inner-city hospital found that the most 
common complaints were cough, 
shortness of breath, chest pain, and 
dysphagia.’ More unusual manifesta- 
tions were conditions such as herpes 
simplex stomatitis, oral hairy leuko- 
plakia, and giant intraoral ulcers. 
Ryan et al* and Shugar et al’ have de- 
scribed major salivary gland enlarge- 
ment in patients with AIDS. Com- 
puted tomography and magnetic reso- 
nance imaging of these masses 
revealed cystic changes, and pathology 
specimens revealed benign lymphoid 
hyperplasia in patients who under- 
went parotidectomy. 

In contrast to patients who develop 
benign lymphoid proliferation in the 
head and neck, there is also a group of 
HIV-infected patients who develop un- 
usual and aggressive malignant neo- 
plasms in this region. DeVries et al* 
reported a diffuse hystiocytic lym- 
phoma of the submandibular gland in 
an HIV-positive patient. Leess et al? 
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have reported extranodal  non- 
Hodgkin’s lymphomas in patients with 
AIDS and have found a disproportion- 
ately large number of aggressive (70% 
high-grade, and 30% intermediate- 
grade) types affecting the HIV- 
infected population. Most recently, 
Egerter and Beckstead"? have con- 
firmed the B-cell origin in all the cases 
of non-Hodgkin’s lymphomas they re- 
viewed in patients with AIDS. Simi- 
larly, they point out that the histologic 
nature of lymph nodes in persistent 
generalized lymphadenopathy also 
shows a marked increase in B cells. 
To date there have been no reports of 
a significant increase in the rate of B- 
cell nasopharyngeal lymphomas in 
HIV-infected individuals. Given the 
high incidence of benign and malig- 
nant B-cell neoplasms in high-risk pa- 
tients, it is reasonable to suspect that 
these patients may also be at increased 
risk of developing nasopharyngeal 
lymphomas of B-cell origin. 


Treatment 


When confronted with patients with 
large nasopharyngeal masses with or 
without secondary OME, we usually 
proceed to HIV testing, with the pa- 
tient’s consent, especially when there 
is a history of high risk for infection. 
The treatment is usually nasopharyn- 
geal curettage and bilateral myrin- 
gotomy with tube placement if neces- 
sary. 

Because of the patient population 
indigenous to our large inner-city 
clinic, we undoubtedly have a much 
higher than average percentage of 
HIV-infected patients. This has al- 
lowed us to make the observations de- 
scribed herein. However, it has been 
difficult to follow up these patients 
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carefully for the development of ARC 
or AIDS. We know that one patient 
(case 7) had recurrence of nasal ob- 
struction and hearing loss (with ob- 
structing nasopharyngeal mass) with- 
in 5 months of curettage. Another pa- 
tient (case 1) has progressed to ARC 
within 1 year of presentation. 

Many questions remain, among 
them: (1) Where on the HIV infection 
continuum do patients with nasopha- 
ryngeal proliferation lie? (2) What is 
the significance and the etiology of the 
granulomas noted in the nasopharyn- 
geal masses, with negative culture? (3) 
What is the best treatment for this 
condition, minimizing risk to patient 
and surgeon? 


Conclusion 


The finding of large obstructive na- 
sopharygeal masses with or without 
associated OME on otolaryngologic ex- 
amination has several important im- 
plications. (1) Such findings should 
prompt an in-depth history regarding 
risk for HIV infection. This includes 
questioning about sexual contact with 
high-risk individuals, history of blcod 
transfusions, or IVDA. (2) With recent 
reports confirming the higher inci- 
dence of aggressive, extranodal B-cell 
lymphomas in HIV-infected patients, 
this possibility should be entertained 
and ruled out histologically if any 
doubt exists concerning the nature of 
the nasopharyngeal lesion. (3) We are 
continuing our investigation into the 
nature of massive nasopharyngeal 
lymphoid hyperplasia in HIV-infected 
patients and hope to determine the 
etiology of the granulomas within the 
tissue. 
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A New Complication of Head and Neck Cancer Chemotherapy 


Guy J. Petruzzelli, MD, PhD; Jonas T. Johnson, MD; Egbert J. de Vries, MD 


* Neutropenic enterocolitis is a recog- 
nized complication of immurosuppression 
or chemotherapy for leukemia. It presents 
as severe abdominal pain and tenderness, 
fever, and diarrhea associated with granu- 
locytopenia. Gastrointestinal symptoms 
associated with chemotherapy for head 
and neck neoplasms include nausea and 
emesis, but not acute abdominal distress. 
We present, to our knowledge, the first 
case of neutropenic enterocolitis in a pa- 
tient receiving cisplatin and fluorouracil 
chemotherapy for metastatic head and 
neck cancer. 

(Arch Otolaryngol Heaa Neck Surg. 
1990; 116:209-211) 


С isplatin (cis-dichlorodiamineplat- 
inum II) is an effeetive chemo- 
therapeutic agent in the treatment of 
primary and metastatic head and neck 
carcinomas. Combined taerapy with 
continuous infusion cisplatin and flu- 
orouracil has been wide у used in a 
number of clinical trials with response 
rates ranging from 18% to 100%.'% 
These studies report significant inci- 
dences of gastrointestinal symptoms 
(nausea and vomiting), granulocytope- 
nia, and, occasionally, peripheral neu- 
ropathy and hearing loss relating to 
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cisplatin toxicity. However, the dose- 
limiting characteristic of cisplatin is 
nephrotoxicity.‘ 

Significant gastrointestinal se- 
quelae, such as perforation, peritoni- 
tis, or neutropenic enteropathies are 
usually not associated with chemo- 
therapy for head and neck neoplasms. 
We describe a patient presenting 
with a small-bowel obstruction follow- 
ing palliative cisplatin and fluorou- 
racil chemotherapy for disseminated 
squamous carcinoma of the head and 
neck. 


REPORT OF A CASE 


A 60-year-old man presented to the emer- 
gency Department of the Eye and Ear Hos- 
pital of Pittsburgh, Pa, in August 1988, 
complaining of nausea, vomiting, and diar- 
rhea for 3 days. 

His surgical history was remarkable for 
a total laryngectomy and left radical neck 
dissection in 1986 for a T4, N2b squamous 
cancer of the larynx; 3 of 29 cervical nodes 
were positive for metastatic cancer with 
extracapsular spread.’ At that time, meta- 
static evaluation, including computed to- 
mography of the chest, was unremarkable. 
He was treated with adjuvant external 
beam radiotherapy and maintenance che- 
motherapy with methotrexate and 
fluorouracil.’ 

In January 1988, chest roentgenograms 
and computed tomographic scans demon- 
strated bilateral pulmonary nodules and 
hilar adenopathy. Biopsy of these masses 
demonstrated metastatic squamous carci- 
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noma. Following failure of an interferon 
protocol, he received palliative chemother- 
apy with 195 mg of cisplatin and 1950 mg of 
fluorouracil.‘ 

He returned 7 days following the com- 
pletion of this treatment. Physical exami- 
nation revealed an ill-looking man who was 
diaphoretic, with a temperature of 38.3°C, a 
respiratory rate of 40 breaths per minute, 
and a systolic blood pressure of 106 mm Hg. 
The abdomen was distended, hypertympan- 
ic, with absent bowel sounds, and diffuse 
rebound tenderness and guarding. The rec- 
tal examination was negative for occult 
blood. A nasogastric tube was placed and 
spontaneously drained 1000 mL of bilious 
material. Results of laboratory studies on 
admission were remarkable for the follow- 
ing values: white blood cell count, 0.6 X 10°/ 
L; sodium, 129 mmol/L; potassium, 3.3 
mmol/L; chlorine, 88 mmol/L; serum urea 
nitrogen, 28.2 mmol/L; and creatinine, 450 
umol/L. 

Plain roentgenograms of the abdomen 
(Fig 1) showed loops of small bowel dilated 
with gas, few air fluid levels, and decom- 
pression into the right colon. There was no 
free or intramural air and no air in the bil- 
iary tree. The patient was resuscitated with 
crystalloid and prophylactic treatment 
with ampicillin, cefotaxime, and clindamy- 
cin was begun. Laparotomy was considered 
and deferred due to the life-threatening 
neutropenia. 

On the following day, a barium enema 
(Fig 2) was obtained that demonstrated no 
colonic obstruction and appeared consis- 
tent with a small-bowel obstruction. The 
patient’s clinical condition was stable and 
hyperalimentation was started. By the 


209 


Reo Me 







Ы Fig 1.—Left, Supine plain abdominal roentgenogram obtained on 
E- admission. Note dilated loops of small bowel with no free intra-abdom- 
inal air or gas in the biliary tree. Right, Lateral decubitus plain abdom- 
inal roentgenogram obtained on admission. Note few air fluid levels. 


fourth hospital day the laboratory results 
of a white blood cell count were 4.4 X 10°/L 
and the abdominal findings were decreased. 
The patient’s condition gradually improved 
and he was discharged after 26 days. He re- 
ceived 14 days of antibiotic therapy and was 
maintained on hyperalimentation for 10 
days. Results of multiple blood, stool, and 
urine cultures were all negative. Results of 
repeated stool assays for Clostridium diffi- 
cile toxin were also negative. Results of 
laboratory studies on discharge revealed 
the following values: white blood cells, 
7.3 X 10°/L; sodium, 135 mmol/L; potas- 
sium, 4.7 mmol/L; serum urea nitrogen, 5.7 
mmol/L; and creatinine, 123 wmol/L. 


COMMENT 


Gastrointestinal complications of 
combined cisplatin and fluorouracil 
chemotherapy for advanced head and 
neck malignancies usually are limited 
to nausea and vomiting.'* These un- 
pleasant symptoms are controlled 
with antiemetics, H-2 antagonists,* 
and allopurinol.” Life-threatening in- 
testinal obstruction with hypotension 





Fig 2. —Barium enema obtained on hospital day 2. Note absence of intrinsic or extrinsic colonic and signs of peritoneal irritation have 
obstruction, and free flow of contrast to the ileocecal junction. not been described as complications 
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from these agerts. With our patient, 
the significant granulocytopenia, dif- 
fuse abdominal »ain, fever, and diar- 
rhea supported he diagnosis of neu- 
tropenic enterocalitis. 

The degree of eukopenia associated 
with cisplatin toxicity is variable and 
is related to the cosing schedule. How- 
ever, the enset of leukopenia is usually 
between 6 and 25 days after therapy, 
with a range of recovery from 21 to 45 
days.*’ 

Neutropenic eaterocolitis is a well- 
recognized complication of immuno- 
suppression, particularly in trans- 
plantation patients or those with 
leukemia. ^? The accepted pathogene- 
sis of this lesior is characterized by 
mucosal invasior by bacteria and the 
development of ап  agranulocytic 
cellulitis.^ Loeaïzed involvement of 
the distal ileum and right side of the 
colon is ealled æphlitis.* Klebsiella, 
Escherichia col, Clostridia, Pseu- 
domonas aerugmosa, and Candida 
have been isolated from the stool and 
colonie mucosa a autopsy.''^* Rapidly 
progressive intramural cellulitis leads 
to hemorrhage, ischemia, perforation, 
and shock. 

The incidence c? neutropenic entero- 
colitis is difficult -o determine. In a re- 
view by O'Brien et al,? neutropenic 
enterocolitis is dfagnosed on postmor- 
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tem examination in 10% to 4046 of pa- 
tients who died of leukemia. The same 
review reports that the diagnosis is 
made ante mortem in 1% to 4% of 
cases. Seventeen of the 58 patients 
with neutropenic enterocolitis re- 
viewed by Starnes and coworkers' had 
nonhematologic malignancies, and 
there were no head and neck epider- 
moid carcinomas. 

Neutropenic enterocolitis is a clini- 
cal diagnosis that should be considered 
in the setting of abdominal pain and 
tenderness, fever, and granulo- 
cytopenia.'*!* With the exception of the 
white blood cell count, laboratory 
studies are not useful. There is no 
characteristic roentgenographic ap- 
pearance associated with neutropenic 
enterocolitis. In a review of 76 cases, 
Gildenhorn et al" identified no com- 
mon roentgenographic patterns. Half 
the patients studied by Starnes et al" 
showed distended loops of small bowel 
with air fluid levels. Our patient had a 
similar  roentgenographic picture 
(Figs 1 and 2). 

The treatment of neutropenic en- 
terocolitis should be dictated by the 
findings on physical examination. In 
general, localized abdominal pain may 
indicate an intraperitoneal pathologic 
condition correctable only by opera- 
tiveintervention.'^* For example, pain 
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localized to the right lower quadrant of 
the abdomen may indicate typhlitis!’ 
or appendicitis, in which case, surgery 
is appropriate. However, in the setting 
of generalized abdominal pain and ten- 
derness, nonsurgical therapy is recom- 
mended after causes of an acute surgi- 
cal abdomen (ie, perforation, physical 
obstruction, cholecystitis) have been 
ruled out. Supportive therapy should 
include volume resuscitation and he- 
modynamic support with colloid or 
crystalloid, bowel rest, and nutritional 
support with hyperalimentation, and 
broad-spectrum antibiotic prophy- 
laxis against enteric pathogens. 

Neutropenic enterocolitis is a poten- 
tially life-threatening complication of 
immunosuppression or chemotherapy. 
Until now, this condition has not been 
recognized as a potential sequela of 
chemotherapy for head and neck neo- 
plasms. The clinical syndrome of ab- 
dominal distress, fever, diarrhea, and 
leukopenia in a patient who recently 
received chemotherapy should alert 
the otolaryngologist to the presence of 
this entity. Localized abdominal find- 
ings require prompt censultation with 
general surgeons. 
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preparing this manuscript. 
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Congenital Muscular Torticollis 


A Spectrum of Disease 


James K. Bredenkamp, MD; Larry A. Hoover, MD; Gerald S. Berke, MD; Anthony Shaw, MD 


@ Sternocleidomastoid muscle fibrosis 
has been recognized for centuries, but its 
pathogenesis and treatment remains con- 
troversial. Pseudotumor of infancy is a 
firm fibrous mass in the sternocleidomas- 
toid muscle appearing at 2 to 3 weeks of 
age. Congenital muscular torticollis is less 
common and appears later in life. Pseudo- 
tumor and congenital muscular torticollis 
probably represent different manifesta- 
tions of sternocleidomastoid muscle fibro- 
sis. Pseudotumor will usually resolve with 
conservative therapy; however, some pa- 
tients will subsequently develop torticol- 
lis. Congenital muscular torticollis usually 
requires surgical release of the sternoclei- 
domastoid muscle to achieve a good cos- 
metic result and to prevent plagiocephaly, 
facial asymmetry, and scoliosis. This re- 
port provides guidelines for the manage- 
ment of congenital muscular torticollis and 
pseudotumor of infancy based on the au- 
thors’ experience and review of the med- 
ical literature. Representative case histo- 
ries from the neonate through the adult are 
presented, and the pathogenesis, diagno- 
sis, treatment, and prognosis are dis- 
cussed. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:212-216) 


ongenital muscular  torticollis 
(CMT) is a fibrous contraction of 

the sternocleidomastoid (SCM) mus- 
cle, which causes the head to be drawn 
to the side so that the chin is rotated 
and points to the opposite side. 
Pseudotumor of infancy (POI) is a 
firm, fibrous mass appearing at 2 to 3 
weeks of age and is located in the SCM 
muscle distally.' Both disorders are 
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characterized by SCM muscle fibrosis, 
and their pathogenesis remains un- 
known. The incidence of POI is less 
than 0.4% of all newborns? These 
infants are usually normal at birth, 
but, at 2 to 3 weeks of age, a fusiform 
SCM muscle swelling appears. The 
mass will often persist for 2 to 8 
months, then slowly disappear.' How- 
ever, 10% to 20% of patients with POI 
will go on to develop either a progres- 
sive or delayed torticollis, and 25% will 
have a minor residual degree of per- 
sistent asymmetry and tightness of 
the SCM muscle. In contrast to POPs 
early presentation, CMT may appear 
at any time, usually at 3 to 4 years of 
age, and may or may not be associated 
with a history of POI. Congenital mus- 
cular torticollis may cause significant 
craniofacial asymmetry and cervical/ 
lumbar scoliosis.* Men and women are 
affected equally, and there is no racial 
predilection. 

Historically, the wry neck deformity 
has been recognized for centuries. The 
term wry neck is derived from old and 
middle English, meaning to wind or to 
twist. Greek and Roman authors 
named this condition caput obstipum 
to indicate the abnormal posturing of 
the head and, in the German medical 
literature, this term has been used 
synonymously with torticollis. Jean 
Froissart, in the 14th century, coined 
the term au tort col from the Latin 
words tortus, meaning twisted, and 
collum, meaning neck. From this, the 
more common term, torticollis, is 
derived.‘ 

The finding of a torticollis deformity 
in a particular patient is a sign, rather 
than a specific diagnosis. Nearly 80 en- 
tities have been reported to cause 
torticollis and these are outlined in 
Table 1. Torticollis can result from any 
process that damages or irritates the 
muscles, ligaments, or bones of the 
neck. Furthermore, any lesion of the 
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brain, spinal cord, or tracts governing 
head position and orientation, as well 
as ocular and psychiatrie distur- 
bances, can present with torticollis. 
Acquired torticollis, especially second- 
ary to a head and neck inflammatory 
process, is the most common cause of 
torticollis in children. Adult-onset tor- 
ticollis usually is a spastic torticollis. 
Congenital muscular torticollis is the 
third most common form of torticollis, 
and it is the most common congenital 
type.’ Congenital muscular torticollis 
is the third most common congenital 
musculoskeletal anomaly, after club- 
foot and congenital hip dysplasia.* 
Likewise, POI in the absence of a tor- 
ticollis deformity must be differenti- 
ated from other pediatric neck masses. 
Figure 1 outlines the diagnostic ap- 
proach to a patient presenting with 
torticollis. 


PATHOGENESIS 


A number of authors have at- 
tempted to explain the development of 
fibrosis and/or tumor in the SCM mus- 
cle. Intrauterine mechanical factors 
and birth injury have been hypothe- 
sized to produce torticollis.^ The high 
incidence of obstetrical complications 
(sevenfold incidence of breech deliv- 
егу) in patients with СМТ,” and the 
20% association of clubfoot and con- 
genital hip dislocation, supports this 
theory.** However, the majority of in- 
fants with SCM muscle fibrosis have 
had unremarkable gestations and de- 
liveries, and Jones‘ has even described 
several infants with POI who had been 
delivered by cesarean section. Stro- 
meyer, in 1838, believed that the tumor 
was a hematoma caused by rupture of 
the muscle Hemosiderin, however, 
has never been demonstrated in patho- 
logic specimens, and, clinically, there 
is little evidence to support his theory." 
Anoxic injury to the SCM muscle was 
first proposed by Mikulicz? in 1895, 
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Fig 1.—Diagnostic vorkup of patients with torticollis. Question mark indicates questionable; R/O, 
rule out; GE, gastreesophageal; SCM, sternocleidomastoid; and CMT, congenital muscular 
torticollis. 


then later by Vöcker’ in 1902, and is 
still the most wilely accepted theory. 
Middleton? produced histologically 
similar “tumors” by ligation of veins 
draining the sartorius muscle in dogs, 
and inferred that venous obstruction 
and anoxia during parturition was the 
cause of POI. The patholegic changes 
found in Volkmarn's ischemic contrac- 
ture are similar t» those found in СМТ“ 
and further supports the anoxic injury 
theory. The varus theories of SCM 
muscle fibrosis have neve- completely 


explained all the peculiarities of this 
condition, and, thus, a precise expla- 
nation for all cases remains obscure. 

Torticolis is not simply a static, 
fixed deformity, but has far-reaching 
effects on facial and cranial growth, 
development of the spine, and, possi- 
bly, ocular and vestibular develop- 
ment. Ombrédanne! observed that 
children, in an attempt to compensate 
for torticollis, elevated the affected 
shoulder girdle and laterally shifted 
the head toward the affected side. This 
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Table 1.— Differential Diagnosis of 
Torticollis 


Congenital 
Muscular torticollis 
C1-C2 articular malformation: 
atlantoaxial dislocation, 
rotatory subluxation?’ 
Klippel-Feil syndrome** 
Sprengel's deformity?* 
Congenital postural torticollis —transient, 
present at birth, secondary to 
abnormal fetal position?* 
Acquired 
Trauma 
"Nasopharyngeal'' torticollis?* 
Grisel's disease/C 1-C2 subluxation?"?* 
Drugs 
Sandifer's syndrome: 
gastroesophageal reflux? 
Psychiatric 
Neurologic 
Syringomyelia?’ 
Dystonia* 
Herniated cervical disks* 
Any posterior fossa 
pathologic finding* 
Spastic torticollis” 
Ocular strabismus /paresis of 
extraocular movements '* 
Vestibular 
Congenital nystagmus* 
Paroxysmal torticollis ef infancy: 
episodic head tilt, vomiting, pallor, 
and dizziness? 





involuntary compensation may lead to 
the development of cervical scoliosis, 
compensatory lumbar scoliosis, and 
subsequent chronic pain. Cranial 
asymmetry, or plagioeephaly, has been 
found in a third of infants and children 
with CMT. This cranial deformity 
probably results from the asymmetric 
pressure on the cranium during sleep, 
with resultant remodeling of the facial 
bones. Consequently, the long axis of 
the typical elliptical skull is shifted 
from the normal midsagittal plane to 
one that is angulated. Facial hemihy- 
poplasia and asymmetry is also com- 
monly found in patients, and probably 
results from compression of the facial 
skeleton by the shortened muscle. 
Characteristically, there is flattening 
of the occiput contralaterally, and de- 
pression of the malar prominence ip- 
silaterally, with downward displace- 
ment of the ear, eye, and mouth on the 
affected side.” Because remodeling of 
the face occurs as long as there is bony 
Skeletal growth, these skeletal defor- 
mities тау improve following 
surgery. Ocular” and vestibular im- 
pairment may occur as the child tries 
to compensate for the head’s abnormal 
orientation in space. 
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REPORT OF CASES 


Patients with CMT and POI may present 
to the clinician at various stages, depending 
on age and duration of disease. Table 2 rep- 
resents the authors’ experience in treating 
patients with SCM muscle fibrosis. The age 
range for patients with CMT was 4 years to 
22 years, and there was a 3:2 male-to-female 
predominance. All patients had good re- 
sults, with follow-up ranging from 6 
months to 10 years (Figs 2 through 7). The 
following case reports serve to illustrate 
the pertinent manifestations of SCM mus- 
cle fibrosis as it presents at different ages. 

Case 1.—A 6-week-old girl was noted to 
develop the typical fusiform SCM muscle 
mass of POI at 3 weeks of age (Fig 2). The 
child was the product of a normal preg- 
nancy and spontaneous vaginal delivery. 
She had no other associated anomalies, and 
her siblings were normal. A fine-needle as- 
piration of the mass showed fibrosis. The 
mother was instructed on the exercises she 
could give the infant at home, and the 
infant has complete resolution of the mass. 

Case 2.—A 10-year-old girl with CMT 
was noted by her mother to have progres- 
sive head tilt to the left side and chin rota- 
tion to the right side since age 7 years. 
There was no history of POI. On physical 
examination, the child had a 50% decrease 
of lateral head tilt to the right side, eleva- 
tion of her left shoulder and scapula (Fig 3, 
left), cervical scoliosis to the right side, and 
compensatory lumbar scoliosis to the left 
side. Magnetic resonance imaging of the 
neck demonstrated fibrosis of the affected 
SCM muscle, and x-ray films of the skull 
showed facial asymmetry and hemihy- 
poplasia of the cranium on the left side (Fig 
4). At surgery, a very firm fibrotic SCM 
muscle, along with some platysmal band- 





Fig 2.—Case 1. Six-week-old infant with right- 
sided sternocleidomastoid muscle fusiform 
swelling (arrows) consistent with pseudotumor 
of infancy. 
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ings, was found. The SCM muscle was 
divided distally with marked improvement 
in range of motion. Postoperatively, she 
was given both passive and active physical 
therapy, with a good postoperative result 
noted 1 year later (Fig 2, right). However, 
facial asymmetry still persists 1 year post- 
operatively. A complete neuro-ophthalmo- 
logie and vestibular examination preopera- 
tively and postoperatively showed no dys- 
function. 

Case 3.— A 22-year-old woman presented 
with a history of progressive right-sided 
CMT since early childhood. There was no 
history of POI. She had compensatory sco- 
liosis and hemifacial microsomia. She had 
not been troubled by the CMT until re- 
cently, when she began experiencing per- 
sistent neck and shoulder pain, at which 
time she sought medical attention. Ini- 
tially, she had release of the SCM muscle 
distally. Because persistent tethering was 
noted intraoperatively, a second incision 
was made behind the ear for release of the 
mastoid attachment of the SCM muscle. 
She has had complete resolution of her neck 
deformity and shoulder pain at follow-up 1 
year later. 


COMMENT 
Pathogenesis 


Congenital muscular torticollis is А 


believed to be related to POI. Canale et 
al^ reported that a third of their pa- 
tients treated for CMT had a history of 
POI. Ippolito et al'* reported a 25% oc- 
currence of POI in their patients sur- 
gically treated for CMT. Although POI 
is reported to be localized to the distal 
SCM muscle, Reye!’ demonstrated ex- 
tension of muscle fibrosis outside the 
boundaries of the palpable resected 
pseudotumors. Thus, some cases of 
POI may actually represent a more 
generalized process of fibrosis, making 
progression to CMT more likely. Reye" 
also found SCM muscle fibrosis unilat- 
erally in four infants who died of other 
causes in whom no localized tumor 
mass was noted ante mortem. The lack 
of a local manifestation (ie, tumor 
mass) may explain why only some 
children with CMT give a history of 
having POI." Children with CMT show 


Table 2.—Authors’ Experience in Treating Patients With SCM Muscle Fibrosis * 

















Pathologic Follow-up 

Patient No. Age, y/Sex Finding Treatment Outcome Time, y 

1 6 wk/F POI Conservative Resolved 1 

(exercises) 

2 10/F CMT Distal release Good (Fig 3) 1% 

3 22/F CMT Bipolar release Good 1% 

4 4/M CMT Distal release Good (Fig 5) 5 

5 12/M CMT Distal release Good (Fig 6) 6 mo 





6/M CMT 


Good (Fig 7) 


Distal release 





Fig 3.—Case 2. Left, Ten-year-old girl with left-sided congenital muscular torticollis. Note obvious 
facial asymmetry with downward displacement of the eye, ear, and mouth on the left side. Right, 
Results 1 year postoperatively after distal release of sternocleidomastoid muscle. 
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Fig 4.—Case 2. Anterior-posterior skull roent- 
genogram showing hemihypopaasia of the left 
side of the face with depression of the malar 
eminence, fore-shortened left mandibular ra- 
mus, and increased left mastoid development. 


fibrosis, but to a greater degree and 
maturation than that found in infants 
with POI.* Pseudotumor o? infancy and 
CMT probably represent merely a dif- 
ferent manifestation of 5CM muscle 
fibrosis. 

Despite the uncertainty of the 
pathogenesis of POI and CMT and 
their relationship to each other, their 
treatment is less controversial. With 
conservative therapy, good results can 
be achieved in most patients with POI.’ 
Jones’ found that half of his patients 
with POI treated conservatively had 
complete resolution, a third had some 
residual subclinical muscalar fibrosis, 
and less than 20% had either a pro- 
gressive or delayed tortieollis, which 
eventually required divBion of the 
muscle. Binder et al? repcrted similar 
results. Table 3 outlines the standard 
exercises recommended for the conser- 
vative therapy of POI. AKhough they 
are of unproven benefit, taey are sim- 
ple, actively involve the parents, and 
are harmless, if done with care. If the 
child has progressive fibrosis and tor- 
ticollis with or withou- associated 
craniofacial abnormalities by 12 to 18 
months of age, surgical release of the 
muscle is recommended." Results are 
generally excellent in most cases when 
surgery is performed at zn early age, 








4 ba } 


Fig 5.—Case 4. Left, Four-year-old child with left-sided congenital muscular torticollis preoper- 
atively. Note obvious facial asymmetry. Right, Release distally of sternocleidomastoid muscle on 
the left side postoperatively. 





Fig 6.—Case 5. Left, Twelve-year-old child with right-sided congenital muscular torticollis. Note 
that primary compensation is by elevation of right shoulder. Right, Release distally of sternoclei- 
domastoid muscle on the right side. 





Fig 7.—Case 6. Left, Six-year-old boy with left-sided congenital muscular torticollis 6 months 
postoperatively following release distally of the sternocleidomastoid muscle with obvious facial 
asymmetry. Right, Follow-up results at 10 years postoperatively. The facial asymmetry that was 
noted at 6 months postoperatively, (left) is now not apparent at age 16. 
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Passive rotation of the head and neck. 


reach the breast. 





* POI indicates pseudotumor of infancy. 


thus halting or reversing craniofacial 
asymmetry (Fig 7, left and right).? 


Surgical Treatment 


Children and adults with CMT usu- 
ally require surgical treatment. Most 
agree that nonoperative management 
after the age of 1 year is rarely 
successful. The patient's age at oper- 
ation, the duration of the disease, and 
the severity of the deformity before 
the operation are the major factors 
affecting both cosmetic and functional 
outcome. Surgery prior to adoles- 
cence, or even later, however, often re- 
sults in significant improvement. 

The surgical treatment of CMT be- 
gan in Roman times with subcutane- 
ous tenotomy.' Open tenotomy was 
popularized by Dupuytren in 1822, 
and since that time many authors have 
written of the virtues of the various 
surgical therapies.*?' The ideal sur- 
gical procedure for CMT is one that 
offers the greatest chance for success, 
is easy to perform, can be done with 
minimal complications, and gives the 
best cosmetic and functional results. 
All patients in this series were treated 
with initial release of the SCM muscle 
distally and lysis of associated fibrous 
tissue and platysmal banding. The pa- 
tient's neck mobility was then assessed 
in the operating room. Patient 3, the 
only adult who had the most severe fi- 
brosis in this series, required bipolar 
release. The authors believe that this 
approach is as successful as the more 
complicated procedures and that it re- 
sults in good cosmesis and function. 
Total excision of the muscle probably 
offers no significant advantage over 
simple muscular release, may result in 
a poor cosmetic result, and places the 
spinal accessory nerve at great risk. 
Muscle lengthening techniques are of- 
ten technically difficult, generally of- 
fer no advantage over simple release, 
and rarely yield better cosmetic re- 
sults. All patients in this series were 
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Positioning of crib toys so that the neck will be stretched when trying to reach or grasp. 
The mother should suckle the baby so that the infant must actively stretch the affected muscle to 


Encourage the infant to sleep with the opposite side of the head down to passively stretch the 
muscle and also to prevent flattening of the head on the side of the tumor. 
By age 3 months, the headrighting response can be used to strengthen the opposite muscle. 






treated postoperatively with either 
formal or informal passive and active 
physical therapy. No patients had 
splints or casts placed, were placed in 
traction, or had elaborate postopera- 
tive fixation, as has been suggested by 
others.?'? 


Conclusions 


The authors advocate the following 
therapeutic approach for infants with 
POI and children and adults with 
CMT. 

1. Nonoperative therapy of infants 
younger than 1 year of age, unless 
there is progressive deformity with 
treatment (Table 3). 

2. Persistent fibrosis and torticollis 
after 12 to 18 months of age should be 
treated surgically. 

3. Torticollis is a sign, not a disease, 
and requires appropriate diagnostic 
evaluation (Fig 1 and Table 1). 

4. Unipolar, distal release is per- 
formed initially. Intraoperative as- 
sessment of neck motility is used to 
determine the need for bipolar release 
or more extensive dissection, which 
may occasionally be necessary in se- 
vere, long-standing torticollis. 

5. Physical therapy is recommended 
following release. 

6. Good results can be expected in 
children. Adults with long-standing 
torticollis are less likely to have reso- 
lution of all stigmata, but are gener- 
ally satisfied with the improvement. 
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. Temporal Bone Histopathologic Findings 


in Alagille’s Syndrome 
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€ Six temporal bones obtained from 
four individuals with Alagille*'s syndrome, 
aged 4 months and 3, 6, and 7 years, were 
studied histopathologically. The external 
auditory canals-anc tympanic membranes 
were normal. Aithough the stapes, the in- 
terossicular joints. and the subarcuate 
fossae were slightly underceveloped in 
the majority of cases, the other structures 
in the middle ear were almost normal. 
However, severe anomalies were ob- 
served in structures in the inner ear. In all 
cases, both the bony and membranous 
structures of the posterior semicircular 
canal were partially or totally absent, and, 
in three ears, those of the anterior semi- 
circular canal were also par'ially absent; 
the lateral semicircular canal, however, 
was normal in all coses. The cochlea was 
observed to be shortened in only one 
case. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:217-220) 
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Aene syndrome, first reported in 

1975 by Alagille et al,' is a con- 
genital condition characterized by 
seven main clinical features: (1) 
chronic cholestasis, (2) characteristic 
facial appearance, (3) cardiovascular 
abnormalities, (4) vertebral arch de- 
fect, (5b) growth retardation, (6) mental 
retardation, and (7) hypogonadism. 
Recently, ocular abnormalities were 
also reported to have occurred in some 
individuals with this syndrome? Pa- 
tients with this syndrome do not nec- 
essarily have a poor prognosis, and a 
few of them may be treated by liver 
transplantation. In fact, several pa- 
tients with this syndrome have under- 
gone liver transplantation at Chil- 
dren's Hospital of Pittsburgh (Pa) in 
recent years. 

We had the opportunity to examine 
six temporal bones of four patients 
with Alagille's syndrome, and we re- 
port herein on several specific abnor- 
mal findings. As no otologic feature of 
this syndrome has yet been reported, 
either clinically or pathologically, this 
appears to be the first report of the 
otologic abnormalities that may ac- 
company Alagille's syndrome. 


MATERIALS AND METHODS 


Six temporal bones were obtained at au- 
topsy from four individuals in whom 
Alagille's syndrome had been diagnosed 
before death. The clinical manifestations in 
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these individuals are summarized in Table 
1. Patients 1 and 2 had a complete form of 
Alagille's syndrome, haviag five major clin- 
ical manifestations, and patients 3 and 4 
had an incomplete form, with three major 
clinical manifestations. Both temporal 
bones were obtained frem patient 1, in 
whom all the clinical features of Alagille's 
syndrome were observec. An audiogram 
obtained about 1 year before the death of 
the first patient had showed a bilateral 
moderate hearing loss of the combined type 
(Fig 1). In patient 2, temporal bones were 
obtained also from both sides. Temporal 
bones were obtained from one side of two 
other individuals, so that. a total of six tem- 
poral bones were examined for this study. 

After temporal bones were fixed in 4% 
formaldehyde solution, decalcified in 5% 
trichloroacetic acid, dehydrated in graded 
concentrations of ethyl alcohol, and embed- 
ded in celloidin, they were sectioned hori- 
zontally (patients 1 and 29 or vertically (pa- 
tients 3 and 4). Every tenth section was 
stained with hematoxylin-eosin and stud- 
ied under the light microscope. In patient 2 
computer-aided three-dimensional graphic 
reconstruction* was usec to obtain a spa- 
tial image of the defective inner-ear struc- 
tures. 


RESULTS 


The histopathologie findings from 
the study of the six temporal bones are 
summarized in Table 2. 

In the middle ear, anomalies ob- 
served in ossicles included a bulky in- 
cus with bone marrow in two ears of 
one patient and a bulky stapes in four 
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Patient characteristics 
Age 
Sex 
Race 


Manifestations 
Chronic cholestasis 


Characteristic facial appearance 
Cardiovascular anomalies 

















Vertebral arch defect 
Posterior embryotoxon eye 
Growth retardation 

Mental retardation 
Hypogonadism 








Middle-ear anomalies 
Bulky incus with bone marrow 











Bulky stapes 





Immature interossicular joints 


Inner-ear anomalies 
Cochlear hypoplasia 
Cochlear aqueduct defect 





+|+ 





Wide vestibular aqueduct 





Defect of anterior SCC 


vill 





Ampulla defect 





Nerve defect 





Defect of posterior SCC 





Ampulla defect 





Nerve defect 


Otic capsule anomalies 
Large subarcuate fossa 


Hyrtl's fissure 





+|+|o|+|1ı 








* Minus sign indicates absent; plus sign, present; P, partial defect; SCC, semicircular canal; T, total 


defect; and question mark, questionable. 


ears of two patients. The incudomal- 
leal and incudostapedial joints were 
underdeveloped in most ears. 

In addition to these anomalies, vari- 
ous forms of inflammatory reaction 
were seen in five of the middle ears: a 
slightly thickened mucosa and en- 
gorged vessels were seen in patient 1 
(right),cholesteringranuloma was pre- 
sent in the mastoid cells in patient 1 
(left), a mononuclear cell infiltration 
and polypoid granulation tissue were 
seen in the submucosal tissue in pa- 
tient 2 (both sides) and patient 4 
(right), and hypertrophic and edema- 
tous mucosae were seen in patient 4 
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(right). 

Inner-ear anomalies included coch- 
lear hypoplasia in both ears of patient 
1: the right cochlea had 2% turns and 
was shortened in total length, but the 
left cochlea had only 24 turns. The 
organs of Corti were, however, well 
developed and had normal hair-cell 
populations. Absence of the cochlear 
aqueduct was observed in four ears of 
three individuals, and the cochlear aq- 
ueduct was stenotic in one ear of an- 
other patient. In contrast, the vestibu- 
lar aqueducts were relatively enlarged 
in one ear. 

Partial defects in the anterior semi- 
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Fig 1.—Audiogram from patient 1 shows a 
moderate combined-type hearing loss. 


circular canal (SCC) were seen in three 
ears of two patients (both ears in 
patient 1 and the left ear in patient 2). 
In the right ear of patient 1, the am- 
pulla, its erista, and its nerve fibers 
were missing (Fig 2); the nonampul- 
lated end was also missing, so that only 
the middle part of the canal was 
present, and it appeared isolated as a 
double-blind pouch with enlarged bony 
and membranous structures. In the 
left ear of patient 1, the ampulla lacked 
a crista and nerve fibers as well, and 
the anterior part of the canal was de- 
fective. In the left ear of patient 2, only 
the part of the membranous labyrinth 
near the ampulla was absent. 

The most remarkable findings were 
in the posterior SCC. In all seven ears, 
all or part of the posterior SCC and its 
ampulla and nerve were missing. In 
patient 1, the posterior SCC was to- 
tally absent in the right ear, and the 
inferior half of the canal was missing 
in the left ear. The ampulla and the 
crista were represented only by several 
epithelial cells, which were not differ- 
entiated well enough to be hair cells. 
The nerve to the crista was also absent 
in both ears. In the right ear of patient 
2, only the nonampullated end of the 
canal was present, connected to the 
common crus; neither the ampulla nor 
the posterior ampullary nerve was 
present in this ear. In the left ear of 
patient 2, the ampulla and nonampul- 
lated end of the canal were absent, 
leaving the midportion of the canal 
unconnected with the common crus 
and the vestibule (Fig 3). The endolym- 
phatic space in the remaining part of 
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Fig 2.—Horizontal section throuch the right ear of patient 1. The ampul- 
lated end (star) of the anterior semicircular canal is missing. C indicates 
cochlea; CC, crus commune; FN, labyrinthine portion of the facial canal; 
IAC, internal auditory canal; and SV, large vein in the subarcuate fossa 
(hematoxylin-eosin, original magnification X 13.5). 





Fig 3.—Computer-aided three-cimensional reconstruction of the bony 
labyrinth of the left ear of patient 2, viewed from the anterolateral supe- 
rior direction. Both the ampullated and nonampullated ends (arrows) of 
the posterior semicircular canal (?) were absent; the canal thus appears 
as a small, isolated, doubly blind pouch. No distinct anomalies were 
present in the other part of the beny labyrinth. A indicates anterior semi- 
circular canal; C, cochlea; L, lateral semicircular canal; and V, vestibule. 
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Fig 4.— The membranous labyrinth of the vestibule (thicker lines), 
superimposed on the bony labyrinth (thinner lines) of patient 2. Note that 
the small, isolated, doubly blind posterior semicircular canal (P) contains 
a portion of membranous labyrinth, and that the endolymphatic space 
within the posterior semicircular canal is enlarged. A indicates anterior 
semicircular canal; C, cochlea; L, lateral semicircular canal; and V, ves- 
tibule. 





Fig 5. — Vertical section through the left ear of patient 3. The ampullated 
end of the posterior semicircular canal was absent in the area with the 
star. L indicates lateral semicircular canal; P, nonampullated end of the 
posterior semicircular canal; and PCF, posterior cranial fossa (hema- 
toxylin-eosin, original magnification X 16.8). 
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the posterior SCC was enlarged (Fig 4). 
The posterior ampullary nerve was 
absent. In the left ear of patient 3, the 
posterior SCC, as well as its ampulla 
and the posterior ampullary nerve, 
were completely absent (Fig 5). In- 
stead, a small pocket, which might be 
the rudiment of the ampulla of the 
posterior SCC, was observed posterior 
to the vestibule. In the right ear of pa- 
tient 4, the inferior half of the SCC, 
including its ampulla, posterior amp- 
ullary nerve, and the singular canal, 
were defective. 

In four ears of three patients, the 
subarcuate fossa was enlarged (Fig 2). 
Other otic capsule anomalies included 
a huge subarcuate vein that communi- 
cated with a vein in the facial canal in 
both ears of patient 1 and aremnant of 
Hyrtl’s fissure in the right temporal 
bone of patient 2. 

The internal auditory canals were 
normal in all the cases. 


COMMENT 


Temporal bone anomalies seen in 
individuals with Alagille’s syndrome 
were localized to the SCCs, cochlear 
aqueduct, ossicles, and subarcuate fos- 
sa. The most frequently noted and im- 
pressive finding was partial or total 
absence of the posterior SCC, which 
was observed in all six temporal bones. 
In the human embryo, the first SCC to 
develop is the anterior one, followed by 
the posterior and lateral SCCs in 6 to 
8 gestational weeks.’ In our previous 
quantitative study on congenital 
anomalies of the inner ear,’ 62.396 
(48/77) of the temporal bones with 
congenital anomalies had anomalies in 
the vestibular system; of all the 117 


l. Alagille D, Odievre M, Gautier M, Dom- 
mergues JP. Hepatic ductular hypoplasia associ- 
ated with characteristic facies, vertebral malfor- 
mation, retarded physical, mental and sexual 
development, and cardiac murmur. J Pediatr. 
1975; 86:63-71. 

2. Romanchuk KG, Judisch GF, LaBrecque DR. 
Ocular findings in arteriohepatic dysplasia 
(Alagille’s syndrome). Can J Ophthalmol. 1981; 
16:94-99. 

3. Puklin JE, Riley CA, Simon RM, et al. Ante- 
rior segment and retinal pigmentary abnormali- 


individual vestibular anomalies, 73 
(62.4% ) were in the SCCs, and among 
these, the lateral SCC was most af- 
fected. This may be because an organ 
that develops later tends to have more 
opportunity to become anomalous 
than one that develops earlier. Because 
an anomaly was observed in the poste- 
rior SCC without any anomaly in the 
lateral SCC in the cases reported on 
herein, we consider the posterior SCC 
anomaly to be a specific manifestation 
of Alagille's syndrome. 
Embryologically, it is possible that 
some unknown causative factor acted 
on the inner ear at a period critical in 
the development of the posterior SCC 
in these specimens. It has been re- 
ported that about 50 mutant genes af- 
fect the development of the inner ear.’ 
Among them, a Waltzer-type het- 
erozygote was reported to affect the 
morphogenesis of the posterior and 
lateral SCC; specifically, the mutation 
involved total or partial absence or de- 
formity of these SCCs. Although the 
lateral SCC was normal in all the tem- 
poral bones examined in the present 
study, the SCC anomaly reported by 
Deol’ to be due to Waltzer-type het- 
erozygote inheritance appears to re- 
semble greatly the anomaly that we 
report in Alagille's syndrome. Fur- 
thermore, both ears of one of our 
patients (patient 2) had a more atypi- 
cal form of anomaly in the posterior 
SCC: both the ampullated and nonam- 
pullated ends of the canal were absent, 
so that this SCC appeared to be an iso- 
lated pouch containing the membra- 
nous labyrinth (Figs 3 and 4). It is 
quite unlikely that the isolated poste- 
rior canal developed separately from 
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the other SCCs or vestibular struc- 
tures, because it contained membra- 


nous labyrinthine structures that de- 4 


rive from ectodermal vestibular struc- 
tures. Thus, we speculate that some 
factor caused the posterior SCC to de- 
velop abnormally, with a defect in its 
ampullated end, and that another fac- 
tor then led to destruction of the non- 
ampullated end. It has not been con- 
firmed yet whether this syndrome is 
hereditary or not, though an autoso- 
mal dominant mode of transmission 
seems likely. 

In this report, we described certain 
characteristic anomalies we noted in 
the posterior SCC in patients with 
Alagille's syndrome. To our knowl- 
edge, no clinical information has been 
reported on such vestibular abnormal- 
ities; we urge clinical investigations of 
these anomalies. 

Another remarkable finding of the 
present study was that inflammation 
of various degrees was found in the 
middle ear in more than half of the 
temporal bones. This could be one of 
the factors causing hearing loss in this 
syndrome, in addition to the anomaly 
of the cochlea. Further investigation is 
required before the relationship of this 
syndrome to otitis media can be spec- 
ulated on. 
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„Circadian Variation of Nystagmus in 
Healthy and Sick Subjects 


Michael Wolf, MD; Israel E. Ashkenazi, PhD; George Leventon, MD 


e Rhythmic activity of various biological 
systems and functions have been investi- 
gated extensively. However, information 
about diurnal variations of the vestibular 
system is scarce. In the present prelimi- 
nary report, diurnal variations of the spon- 
taneous andinduced nystagmus in healthy 
subjects and in patients with peripheral 
vestibular disorders have been assessed. 
Circadian rhythms of the vestibular re- 
sponses were demonstrated. In some vari- 
ables significant differences have been 
found between healthy and sick exam- 
inees. These differences may have practi- 
cal clinical implications on diagnosis and 
treatment. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:221-223) 


hythmic activity, circadian or 

other, of various biological sys- 
tems and functions, including that of 
the auditory system,'? has already 
been extensively documented.*’ On the 
other hand, diurnal variation of the 
vestibular system activity has only 
scarcely been described, and, to our 
knowledge, has never been investi- 
gated. Schuknecht et al* mentioned 
that attacks of vestibular neurinitis 
tend to occur at nighttime. Berkowitz? 
emphasized that the onset of vertigi- 
nous attacks in nearly half of the 
patients with acute vestibular disor- 
ders occurred early in the morning 
when the patient was in bed (matu- 
tinal vertigo).'° It was postulated that 
changing of positions in bed triggers 
the labyrinthine activity. Simkovitz 
and Ashkenazi" described a circadian 
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Congress of Audiology, Jerusalem, Israel, June 8, 
1988. 
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variation of the response to a coriolis- 
like stimulus among healthy soldiers. 

The present study was designed to 
measure the diurnal variations of 
spontaneous and induced nystagmus 
among patients with peripheral vesti- 
bular disorders, as well as induced 
nystagmus among healthy volunteers. 
The observations revealed the pres- 
ence of circadian variations of the ves- 
tibulo-ocular reflex (VOR). Further- 
more, significant differences were 
found in the pattern of the circadian 
rhythms between healthy and sick ex- 
aminees. The clinical implications of 
these findings are discussed. 


PATIENTS AND METHODS 


The diurnal variations of spontaneous 
and induced nystagmus among patients 
with peripheral vestibular disorders and 
the induced nystagmus among healthy sub- 
jects have been studied. The group exam- 
ined included four healthy volunteers, four 
patients with Meniere's disease, and four 
other subjects with an acute episode of ves- 
tibular neurinitis. The age of the volunteers 
ranged from 21 to 55 years (mean, 39.5 
years), and from 35 to 59 years (mean, 47.5 
years) among patients. Subjects were in- 
structed not to use any medication during 
the 24 hours before the testing day and 
throughout the course of the examination. 

Spontaneous nystagmus was recorded 
while sitting, with the eyes opened and 
centrally gazed. Positional nystagmus was 
examined in supine, right lateral and left 
lateral positions. Minicalorie tests were 
performed in a supine position, with the 
head elevated to 30 degrees, and the eyes 
closed, while performing simple arithmetic 
tasks. The caloric test was performed by the 
irrigation of 10 mL of iced water (3°C to 
4*C) that was instilled in 5 seconds. All 
tests were performed in a semidarkened 
room. The heart rate and oral temperature 
were measured during each caloric test. 

Binocular horizontal eye movements 
were recorded by a direct current recorder 
with the electrodes attached lateral to both 
outer canthi and a ground electrode placed 
above the nasal bridge. Calibration was 
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performed before each test. Spontaneous 
and positional nystagmus was recorded 4 to 
6 times daily over a period of 48 to 72 hours. 
Caloric tests were performed 4 to 5 times a 
day, during 36 and 48 hours, among patients 
and volunteers, respectively. 

The degree of nystagmus was analyzed, 
by hand, according to its maximal slow- 
phase velocity (SPV) and its frequency (Fr) 
in a 10-second period of maximal activity 
(an SPV of 3 degrees per second or less was 
considered as zero). Fourteen parameters 
were defined as follows: 


P2-3 = Fr and SPV of the 
Spontaneous Nystagmus 
P4-5 = Fr and SPV of Positional — 
Nystagmus, Supine Position  , 
P6-7 = Fr and SPV of Right Lateral 
Position 
P8-9 = Fr and SPV of Left Lateral 
Position 
P10-11 = Fr and SPV of Caloric 
Response, Left Ear 
P12-13 = Fr and SPV of Caloric 
Response, Right Ear 
P14-15 = Heart Rate (HR) and 
Temperature 


The changes that have been measured for 
each parameter, in each examinee, were 
analyzed for the existence of any rhythmic- 
ity (cireadian or other) throughout the 
course of the examination. The periodicity, 
amplitude, and acrophase (computed peak 
hour) of the obtained cyclic changes were 
calculated by the best-fit cosinor analysis. 
It should be emphasized that nonsinusoidal 
cycles might be overlooked by this method, 
and, therefore, such patterns should be an- 
alyzed by other statistical methods.'^? The 
rhythmic variations have been assessed in 
two ways: (1) The existence of any rhythm 
with a significant periodicity vs no rhythm 
between the parameters or subjects tested 
(all R vs NR). (2) The existence of a circa- 
dian rhythm vs any other response between 
the parameters or subjects tested (CR vs 
NR plus others). In addition, a mutual 
analysis between all parameters was per- 
formed in order to elucidate any specific or 
unique exceptions. A detailed description of 
this analysis wil! be presented with the re- 
sults. 
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Table 1.—Mutual Comparison of the 
Rhythmic Changes of all Parameters 
(P2-15) Among Sick Examinees* 










Compared Ratios 
л OO ee 
R:NR CR:NR + Others 
P2 vs P4 
P2 vs P8 
P2 vs P14 
P3 vs P14 
P5 vs P14 
P7 vs P4 
















P7 vs P4 
P7 vs P6 
P7 vs P8 
P7 vs P14 





P7 vs P8 

P7 vs P14 
P9 vs P14 
PiivsP14 
P13vsP14 


* Differences are detailed only for P < .05. R indi- 
cates rhythms of defined periodicities; NR, rhythms of 
nondefined periodicities; CR, circadian periodicities; 
and NR + Others, any defined or nondefined period- 
icities. For further explanation see text. 











The spontaneous and induced nystagmus 
were compared to reveal rhythmic varia- 
tions, as well as to find differences between 
the frequency and the SPV of the responses, 
among sick and healthy subjects. Compar- 
ison of acrophases was carried out between 
the variables of healthy and sick examinees 
only for those cases where circadian 
rhythms were recorded. 


RESULTS 


In order to examine if various pa- 
rameters of sick examinees exhibit 
similar rhythmic patterns, the follow- 
ing comparisons were carried out: (1) 
The recorded pattern of each parame- 
ter (P2-P15), in all sick examinees, was 
analyzed and its periodicity was des- 
ignated as no periodicity, ultradian 
(less than 24 hours) periodicity, or cir- 
cadian periodicity. The results were 
expressed as follows: For each param- 
eter, aratio between the number of any 
defined periodicities, detected among 
all patients, and the number of nonde- 
fined periodicities was calculated 
(R:NR). These ratios were compared 
between any two parameters (P2-15). 
Those comparisons for which signifi- 
cant differences were found (P « .05) 
are detailed in Table 1 (left column). 
(2) А second ratio derived by the same 
method except that at this computa- 
tion the number of circadian periodic- 
ities were compared to all other (de- 
fined and nondefined) periodicities 
(CR:NR plus other). А mutual compar- 
ison between any two parameters was, 
then, carried out and the results for 





Semicircadian, 


Parameter 11-13 h 








53,55 
P4-SP 53,57 
P5-SP 56,87 
P6-RL s8 
P7-RL 53,85 
P8-LL 51,82,55,58 
P9-LL 82,57 
P10-CL s6 


h4 


h2 







h1 
P13-CR 55 
h1,h4 


Table 2.—Periodicities of all Electronystagmographic Parameters in all the 
Examined Subjects * 


л _— 


* s indicates sick; h, healthy (adjacent number designates subject x); SN, spontaneous nystagmus; SP, su- 





Rhythm 





Ultradian, 
15-20 h 


Circadian, 
24+ 3h 













55,87 
га 55,57 
81,55 53,55,86,58 
51,55 53,55 
51 53,85,56 





52,83,55,57,58 
Ага 53,85 
55 54 













54,55 s5 
h2,h3,h4 





pine position; RL, right lateral; LL, left lateral; CL, caloric left; and CR, caloric right. 


which significant differences were 
found (P < .05) are detailed in Table 1 
(right column). The results that are 
presented in Table 1 point to the fol- 
lowing: (1) Significant higher number 
of temperature (P14) rhythms was 
enumerated in comparison to the num- 
ber recorded in seven other parame- 
ters (P2,3,5,7,9,11, and 13). (2) There 
were significant differences between 
frequencies of defined periodicities ob- 
served in spontaneous nystagmus (P2) 
to the frequencies observed in posi- 
tional nystagmus (P4 and P8). (3) Sig- 
nificant differences were also found 
between P7 and P4, 6, 8, and 14 in the 
respective amounts of defined or circa- 
dian rhythms. 

A similar analysis, which was ap- 
plied to compare between spontaneous 
and positional nystagmus, of patients 
(P2-3 vs P4-9) showed that (though 
statistically nonsignificant) the posi- 
tional nystagmus exhibited a stronger 
tendency for rhythmic variations than 
that observed in the spontaneous nys- 
tagmus. 

The comparison among patients, be- 
tween SPV and frequency, in both 
spontaneous and positional nystagmus 
(P3, 5, 7, and 9 vs P2, 4, 6, and 8), yielded 
significant difference for CR vs NR 
plus others (P < .001). 

A pronounced significant difference 
was revealed, in both forms, when fre- 
quency of rhythms in caloric responses 
(P10-13) was compared between 
healthy and sick subjects (Р < .001). 
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Distribution of rhythm acrophases of the caloric 
responses, circadian only, among sick (plain 
lines) and healthy (dotted lines) subjects 
(P < .001). 


The distribution of various period- 
icities observed for each parameter 
among the examined subjects is pre- 
sented in Table 2 and the acrophases 
(computed peak hour) of all the circa- 
dian rhythms among healthy and sick 
subjects are exhibited in the Figure. 

It is interesting to note that the 
rhythm acrophases of healthy exam- 
inees are gathered during daytime, es- 
pecially between 7 AM and noon, while 
those of patients exhibited a wider 
range. Nonetheless, in the latter group 
nearly 40% of peaks were concentrated 
between 1 AM and 6 AM, and the two 
distributions differed significantly 
from each other (P « .001). 
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COMMENT 


The implications of different tech- 
niques by which the vestibular exam- 
ination is performed on the electro- 
nystagmographic recordings have 
been widely described and are still 
сопігоуегзіа].!*! In the present study 
we measured the changes in each ex- 
aminee, without relating it to any con- 
trol or reference values. Consequently, 
technical noise did not hamper the re- 
sults as long as repeated tests were 
performed precisely in the same man- 
ner. It has already been shown that, 
under certain circumstances, repeated 
stimulations may cause a decline of the 
caloric vestibular responses." This de- 
cline in responsiveness represents a 
habituation. There is а difference 
among individuals in their susceptibil- 
ity to, and retention of, habituation." 
Various factors are known to affect the 
intensity of the vestibular responses 
and, probably, the most important one 
is the psychophysical condition of the 
subject. ”?™One may argue how, quan- 
titatively, it may impact the results 
but, under these circumstances, a dem- 
onstration of clear diurnal sinusoidal 
changes may strengthen the existence 
of their circadian variation. 

Analysis of the VOR pattern re- 
vealed the existence of periodic (di- 
urnal) variations in the spontaneous 
and induced nystagmus among 
healthy and sick subjects. This ana- 
lytic approach had also elucidated sev- 
eral differences between various pa- 
rameters of the vestibular responses. 
It has also been noted, as described by 
others,’ that body temperature (P14) 
showed more rhythmic patterns than 
any other parameter. 

The mutual comparison of various 
parameters showed clear differences 
between the rhythmic behavior of the 
spontaneous and positional nystag- 
mus. The significance of these two 
variables in relation to vestibular 
pathologicfindings is discussed by var- 
ious authors."? Though the differ- 
ences were not statistically significant 
they may stem from the fact that 
spontaneous recordings are exposed to 
“environmental noises,” while the po- 
sitional test is specific enough to in- 
duce synchronization of the system. 
This argument seems to be validated 
by our results and may strengthen the 
need to differentiate the two variables 


El 


from each other. 

Slow-phase velocity is considered to 
be the best parameter for describing 
peripheral vestibular response.?5?' The 
differences in circadian rhythmicity 
that were found, in patients, between 
the SPV and the frequency were highly 
significant and presumably reflect the 
impact of a peripheral vestibular dis- 
order, mainly on SPV. 

The nystagmus measured by the 
SPV in the right position (P7) was sig- 
nificantly arrhythmic in comparison 
with three other positional parame- 
ters (Table 1). At this stage we cannot, 
yet, forward an explanation for these 
differences. 

Circadian rhythms were signifi- 
cantly dominant among healthy exam- 
inees, while cycles of shorter periodic- 
ities (15 to 20 hours) were observed 
only among sick subjects. The exist- 
ence of arrhythmicity or these short 
ultradian cycles may reflect the mal- 
function of the vestibular system. 

One of the rhythm’s parameters, 
namely the acrophases (computed 
peak hour) of the rhythmic responses 
to caloric stimulation, was distinctly 
and significantly different between 
sick and healthy subjects. Among 
healthy subjects the acrophases oc- 
curred during daytime, and were 
mostly concentrated in the morning. 
Among patients the acrophases of this 
variable’s rhythm exhibited a broader 
range, but about half of them appeared 
during the late night hours. This dif- 
ference may explain the clinical fea- 
tures described by Schuknecht,’ 
Fisher," and Berkowitz, and may 
carry diagnostic as well as therapeutic 
implications. 

This pioneering study stimulates the 
need for further investigation of the 
chronobiological features of the pace 
of the vestibular system, its connection 
to various neurotransmitters, and the 
possibility of using these features for 
clinical, diagnostic, and therapeutic 
aspects. 


References 


1. Marshall NK, Donchin E. Circadian varia- 
tion in the latency of brain-stem responses and its 
relation to body temperature. Science. 1981; 
212:356-358. 

2. Hornung S. Daily Rhythmal Variation of the 
Noise-Induced Temporary Threshold Shift as 
Measured by Brain-Stem-Evoked Responses. Tel- 
Aviv, Israel: Sackler School of Medicine, Tel-A viv 
University; 1982. Thesis. 

3. Barnes CA, McNaughton BL, Goddard GV, 


Arch Otolaryngol Head Neck Surg— Vol 116, February 1990 


a 





Douglas RM, Adamec R. Circadian rhythm of 
synaptic excitability in rat and monkey central 
nervous system. Science. 1977;197:91-92. 

4. Halberg F, Carandente F, Cornelissen G, 
Katinas GS. Glossary of chronobiology. Chrono- 
biologia. 1977;4(suppl 1). 

5. Minors DS. Chronobiology: its importance in 
clinical medicine. Clim Sci. 1985;69:369-376. 

6. Reinberg А. Circadian and circannual 
rhythms in healthy adults. AGARD Lect Ser. 
1979;105:15-27. 

7. Reinberg A, Smolensky M. Chronobiology 
and thermoregulation. Pharmacol Ther. 1983; 
22:425-464. 

8. Schuknecht HF, Kitamura K. Vestibular 
neurinitis. Ann Otol Rhinol Laryngol. 1981; 
90:(suppl 78):1-19. 

9. Berkowitz BW. Matutinal vertigo. Arch 
Neurol. 1985;42:874-877. 

10. Fisher CM. Vertigo in cerebrovascular dis- 
ease. Arch Otolaryngol Head Neck Surg. 1967; 
85:529-536. 

11. Simkovitz R, Ashkenazi IE. The Interaction 
Between Motion Sickness and Circadian Rhythms 
in Man. Tel-Aviv, Israel: Sackler School of Med- 
icine, Tel-Aviv University; 1986. Thesis. 

12. УоКас М. A comprehensive system of cos- 
inor treatment programs written for the Apple 2 
microcomputer. Chronobiol Int. 1984;1:87-92. 

13. Reinberg A, Smolensky MH. Investigative 
methodology for chronobiology. In: Reinberg A, 
Smolensky MH, eds. Biological Rhythms and 
Medicine; Cellular, Metabolic, Physiopathologic 
and Pharmacologic Aspects. New York, NY: 
Springer-Verlag NY Inc; 1983:23-46. 

14. Baloh RW, Solingen N, Sills AW, Honrubia 
V. Caloric testing, I: effects of different conditions 
of ocular fixation. Ann Otol Rhinol Laryngol. 
1977;86(suppl 43):1-6. 

15. Kilney PK, McCabe BF, Ryu JH. Effects of 
attention-requiring tasks on vestibular nystag- 
mus. Ann Otol Rhinol Laryngol. 1980;89:9-12. 

16. Rubin W. Terminology, technique and in- 
strumentation. Arch Otolaryngol Head Neck 
Surg. 1968;87:266-269. 

17. Lidvall HF. Specific and non-specifie traits 
of habituation in nystagmus responses to caloric 
stimuli. Acta Otolaryngol (Stockh). 1962:55:316- 
325. 

18. Collins WE. Subjective responses and 
nystagmus following repeated unilateral caloric 
stimulation. Ann Otol Rhinol Laryngol 1965; 
74:1034-1054. 

19. Proctor L, Glackin R. Factors contributing 
to variability of caloric test scores. Acta Otolaryn- 
gol (Stockh). 1985;100:161-171. 

20. Proctor L, Glackin R, Shimizu H, Smith C, 
Lietman P. Reference values for serial vestibular 
testing. Ann Otol Rhinol Laryngol. 1986;95:83-90. 

21. Kumar A. Is spontaneous nystagmus a 
pathological sign? Laryngoscope. 1982;92:618-626. 

22. Kumar A, Sutton DL. Diagnostic value of 
vestibular function tests: an analysis of 200 con- 
secutive cases. Laryngoscope. 1984;94:1435-1442. 

28. Coats AC. The diagnostic significance of 
spontaneous nystagmus as observed in the elec- 
tronystagmographic examination. Acta Otolaryn- 
gol (Stockh). 1969;67:33-42. 

24. Dayal VS, Tarantino L, Farkashidy J, et al. 
Spontaneous and positional nystagmus: a reas- 
sessment of clinical signifieance. Laryngoscope. 
1974;84:2033-2044. 

25. Sills AW, Baloh RW, Honrubia V. Caloric 
testing, II: results in normal subjects. Ann Otol 
Rhinol Laryngol. 1977;86(suppl 43):1-23. 

26. Baloh RW, Sills AW, Honrubia V. Caloric 
testing, III: patients with peripheral and central 
vestibular lesions. Ann Otol Rhinol Laryngol. 
1977;86(suppl 43):24-30. 

27. Torok N. Nystagmus frequency versus 
slow-phase velocity in rotatory and caloric 
nystagmus. Ann Otol Rhinol Laryngol. 1969; 
78:625-639. 


Nystagmus—Wolf et al 223 


sn sag 


Resident’s Page 


ROBERT E. FECHNER, MD, SECTION EDITOR 


University of Virginia School of Medicine, Charlottesville 


PATHOLOGIC QUIZ CASE 1 


Roseanne Boscia, MD, Robert D. Knox, MD, Charleston, SC 


An 11-year-old girl presented with а 
l-week history of fever and of a mass 
in the left side of her neck. In addition, 
she noted mild dysphagia, dysphonia, 
and trismus. Two weeks before the on- 
set of these symptoms, she experienced 
a self-limiting sore throat and otalgia 
in her left ear. Her medical history was 
negative for tuberculosis exposure, but 
numerous cats were present in her 
home. 

On physical examination, two dis- 


creet tender fluctuant masses were 
present, one in the submandibular 
area, and the other, which was nearly 
7 X 10 em in diameter, anterior to the 
sternocleidomastoid muscle. A com- 
puted tomographic scan of the neck 
(Fig 1) demonstrated a large multiloc- 
ulated abscess. The patient's white 
blood cell count was 18 X 10?/L, with a 
normal differential cell count. Toxo- 
plasma titers were negative. A purified 
protein derivative skin test was non- 


PATHOLOGIC QUIZ CASE 2 


reactive. 

Erythema апа fluctuance pro- 
gressed despite intravenous antibiotic 
therapy. Incision and drainage of the 
neck mass confirmed a multiloculated 
abscess. Gram's and acid-fast bacillus 
stains of the specimens were negative. 
All cultures were negative. Micro- 
scopic pathologic findings are shown in 
Figs 2 and 3. 

What is your diagnosis? 


Daniel Wehrmann Nuss, MD, Peggy Ann Battalora, MD, New Orleans, La 


А 15-year-old girl was referred from 
South America with a mass in the left 
side of her neck that had been slowly 
enlarging for 6 months. She denied 
pain, respiratory compromise, night 
sweats, or recent illness. Physical ex- 


amination revealed a firm, slightly 
tender 2 X 3-cm mass beneath her left 
sternocleidomastoid muscle at the C-3 
level. Magnetic resonance imaging re- 
sults are shown in Fig 1. The patient 
underwent excision of the mass, which 
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at the time of surgery appeared as a 
glistening tan tumor distinct from the 
sternocleidomastoid and deep cervical 
muscles. Microscopic sections are 
shown in Figs 2 and 3. 

What is your diagnosis? 
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Figure 3. 





Figure 3 
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Pathologic Diagnosis: Granuloma- 
tous and suppurative lymphadenitis 
consistent with cat-scratch disease. 

Cat-scratch disease is an infectious 
disease characterized by tender re- 
gional adenopathy and a history of 
primary skin inoculation by contact 
with a cat vector.' Up to 50% of pa- 
tients with this disease will present 
with a head and neck mass. An esti- 
mated 2000 cases or more occur 
annually? The natural course of the 
disease includes mild fever and rela- 
tively few constitutional symptoms; 
therefore, there is probably a large 
number of cases that go unrecognized.? 

Cat-scratch disease, first described 
in 1931 by Debre, is classically a sub- 
acute regional granulomatous lymph- 
adenitis that is most often associated 
with contact with a cat, and usually 
occurs after a cat scrateh.* A cutaneous 
lesion at the site of inoculation is 
present in 55% to 94% of reported 
cases'*ó and, as in this case, is often 
thought to be an insect bite. In 1946, 
Hanger and Rose developed an antigen 
skin test for this disease from suppu- 
rative material aspirated from an 
abscess.‘ 

Until recently, the etiologic agent of 
cat-scratch disease was unknown. Cul- 
tures for bacteria, protozoa, virus, and 
fungus were all negative. Virus and 
atypical mycobacteria were prime eti- 
ologic suspects in the past, until 1981, 
when intracellular pleomorphic, 
gram-negative, non-acid-fast bacilli 
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were found by Warthin-Starry silver 
stain within nodal tissue.” The bacilli 
observed have fulfilled histopathologic 
criteria for a pathogenic organism in 
these lymph nodes and are currently 
accepted as the causative agent of cat- 
scratch disease.! 

Lymph nodes characteristically 
show three states of disease, with all 
stages often occurring simultaneously 
in the same nodal specimen.’ Early le- 
sions show reticular cell hyperplasia 
with an increase in the number and 
size of lymphoid follicles. The inter- 
mediate lesions show granuloma for- 
mation. Inflammatory mixtures of 
lymphocytes, plasma cells, eosino- 
phils, neutrophils, and, occasionally, 
multinucleated giant cells surround 
these lesions. The late lesions are char- 
acterized by microabscess formation 
secondary to degenerating centers of 
granuloma and infiltrating cells. These 
may enlarge, forming macroabscesses, 
as was seen in this case. 

Diagnosis of cat-scratch disease is 
based on the following criteria: (1) 
history of exposure to cats; (2) pres- 
ence of primary inoculating site; (3) 
regional lymphadenopathy; (4) a posi- 
tive Hanger-Rose skin test (antigen is 
difficult to procure for this test and 
makes this more theoretical than prac- 
tical in importance); (5) histologic fea- 
tures of cat-scratch disease as demon- 
strated by excisional biopsy; (6) pleo- 
morphic Warthin-Starry silver- 
staining intracellular bacilli; and (7) 
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failure to demonstrate other causative 
agents. 

To date, no specific therapy exists for 
cat-scratch disease and treatment is 
only supportive. Adenopathy usually 
subsides within 1 to 2 months. Antibi- 
otic therapy has no documented bene- 
fit. Aspiration of suppurative nodes is 
often useful both in establishing a di- 
agnosis and in providing symptomatic 
relief. Incision and drainage may be 
necessary for more advanced and ex- 
tensive abscesses, as in our case.” The 
overall prognosis is excellent. 
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Pathologic Magnosis: Scawannoma 
of the cervical plexus. 

A schwannoma, also known as neu- 
rilemoma, neurinoma, and Schwann- 
cell tumor, is a benign, solitary, encap- 
sulated tumor that develops from the 
Schwann-cell sheath of a nerve. These 
tumors most often occur ir the third 
and fourth decades of life. Women are 
affected more cften than men, with re- 
ported ratios between 2:1 and 3:2. 
Schwannomas often but rot always 
present as non:ender masses that may 
produce pressure-related symptoms as 
they graduallr enlarge. Twenty-five 
percent to 45% of these tumors occur 
in the head and neck region. They may 
arise in any peripheral, cranial, or au- 
tonomic nerve, with the exceptions of 
the optic and elfaetory nerves, which 
lack Schwann-cell sheaths. The most 
common location in the head and neck 
for schwannomas is the lateral cervi- 
cal region. Although an attached nerve 
© may sometimes be seen, the precise 
nerve of origin may not be clearly 
identifiable in over half the cases. 
When such a rerve can be identified, 
the vagus and tne cervical ard brachial 
plexus nerves are most often involved. 

Grossly, schwannomas аге sharply 
circumscribed by a thin but distinct 
fibrous capsule, and are ovoi in shape. 
They may be watery or glistening in 
appearance. The cut surface is yellow- 
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ish because of the presence of lipids in 
the nerve sheath. Hemorrhage and 
cyst formation signify degenerative 
change, a common observation in 
schwannomas. 

Microscopically, the classic appear- 
ance is that of an admixture of the so- 
called Antoni types A and B tissue, 
along with retrogressive changes of 
necrosis, hemorrhage, thrombus for- 
mation, cystic degeneration, and li- 
pidization. In the Antoni A areas, spin- 
dle-shaped Schwann cells with elon- 
gated nuclei are oriented with their 
long axes parallel to one another, cre- 
ating a palisading effect about a cen- 
tral mass of cytoplasm (Fig 2). This 
orientation sometimes results in an 
organoid appearance referred to as the 
Verocay body, which resembles a pe- 
ripheral sensory corpuscle. The Antoni 
Bareas are simply less dense and more 
random arrangements of Schwann 
cells and fibers in a loose, hypocellular 
matrix with microcystic changes (Fig 
8). 

The diagnosis of schwannoma may 
be suggested by the clinical presenta- 
tion and radiologic appearance but 
must be confirmed by histologic exam- 
ination. Complete excision of the tu- 
mor is therefore both diagnostic and 
therapeutic, and recurrence is rare.’ Of 
great importance to the surgeon is the 
observation that a schwannoma is by 


definition a tumor of the nerve sheath. 
As such, the tumor displaces but does 
not disrupt axons, so when a major 
nerve is involved, it is often possible to 
remove the tumor and still leave the 
nerve intact. 

When discussing tumors of nerve 
sheath origin, it is useful to contrast 
the schwannoma with the neurofibro- 
ma, with which it is often confused. 
Although both originate from the 
Schwann cell of the neural sheath, 
there are several important distinc- 
tions. Unlike neurofibromas, schwan- 
nomas are usually solitary, nearly al- 
ways encapsulated, rarely associated 
with von Recklinghausen's disease, 
and virtually never associated with 
malignant degeneration. Additionally, 
schwannomas are frequently tender to 
palpation, whereas neurofibromas al- 
most never are. Finally, the distinctive 
degenerative or retrogressive changes 
noted above, so characteristic of 
schwannomas, are uncommon in neu- 
rofibromas. 
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News and Comments 


World Congress on Hair Replacement 
Surgery.—The American Academy of 
Cosmetic Surgery is planning the 
World Congress on Hair Replacement 
Surgery at the Westin Hotel in Dallas, 
Tex, from April 15 through 18, 1990. 
For further information, contact 
Stough Hair Center, Doctors Park, 99 
Little Pine St, Hot Springs, AR 71909; 
(501) 624-0673. 


Head and Neck Cancer Rehabilita- 
tion.— The sponsors of the continuing 
medical education course entitled 
"Head and Neck Cancer Rehabilita- 
tion: A Multidisciplinary Interna- 
tional Conference and Workshop" an- 
nounce several changes to the particu- 
lars of the announcement that 
appeared in the NEWS AND COMMENT 
section of the July 1989 issue of the 
ARCHIVES (1989;115:888): the confer- 
ence will be held from March 14 
through 18, 1990, at the Ritz Carlton 
Hotel, Dearborn, Mich. 


World Congress in Denmark.— The 
Sixth World Congress in Ultrasound 
will be held in Cophenhgen, Denmark, 
from September 1 through 6, 1991. 
This conference is sponsored by The 
World Federation for Ultrasound in 
Medicine and Biology and its host will 
be The Danish Society of Diagnostic 
Ultrasound. For further information, 
contact the Congress Secretariat, Spa- 
dille Congress Service, Sommervej 3, 
DK-3100 Hornbaek, Denmark; 
+4542202496, fax, +4542200160. 


International Congress in Belgium.— 
The Fifth Annual Congress on Pediat- 
ric Otorhinolaryngology will be held in 
Ghent, Belgium, from June 5 through 
9, 1990. Organized by the European 
Working Group on Pediatric Otolaryn- 
gology, this congress will provide am- 
ple opportunity to listen to the leading 
specialists in this field, to discuss the 
discipline in plenary sessions and 
round table discussions, and to present 
your own work as a free paper or as a 
poster. Among the subjects to be dis- 
cussed are epidemiology of pediatric 
ear, nose, and throat disease; prema- 
turity and ear, nose, and throat prob- 
lems in neonatology; endoscopic diag- 
nosis and surgery; sleep apnea; and 
lectures on AIDS, problems in Third 


World medicine, and malignant tu- 
mors. For further information, contact 
P. Van Cauwenberge, MD, PhD, Chair- 
man, Scientific and Organizing Com- 
mittee, University Hospital, ENT De- 
partment, De Pintelaan 185, B-9000 
Ghent, Belgium; 091/40.23.28 ог 
40.25.06; fax, 091/40.49.93 


Neuroauditory Seminar.—The 11th 
Annual Neuroauditory Seminar of St 
Joseph’s Hospital, Savannah, Ga, will 
be held on April 6 and 7, 1990. Under 
discussion will be new trends and ad- 
vances in this discipline. For further 
information, contact Barbara Gatens, 
Director, Otoneurology Department, 
St Joseph’s Hospital, 11705 Mercy 
Blvd, Savannah, GA 31419; (912) 927- 
5479. 


Acoustic Tumor Seminar.—Richard J. 
Wiet, MD, FACS, Northwestern Uni- 
versity, Chicago, Ill, and the Acoustic 
Neuroma Association are planning a 
1-day regional seminar on the diagno- 
sis and management of acoustic tu- 
mors and related tertiary care. The 
tentative date for the seminar is July 
21, 1990. Interested nurses, audiolo- 
gists, physicians, and potential con- 
tributors should contact Dr Wiet, c/o 
of the Department of Otolaryngology- 
Head and Neck Surgery, Northwestern 
University, 303 E Chicago Ave, Chica- 
go, IL 60611; (312) 908-8649. 


Microvascular Workshop.—The Of- 
fice of Continuing Medical Education 
of The University of Michigan Medical 
School is hosting an upcoming course 
entitled “Microvascular Workshop for 
Otolaryngologists and Head and Neck 
Reconstructive Surgeons.” This 
course, which will be held from June 4 
through 8, 1990, at the Towsley Center, 
Ann Arbor, Mich, provides a compre- 
hensive practicum in microvascular 
techniques, consisting of didactic and 
laboratory sessions dealing with the 
principles of microvascular free flap 
and graft reconstruction. This in- 
depth practical course is ideal for gen- 
eral otolaryngologists, plastic sur- 
geons, maxillofacial surgeons, head 
and neck surgeons, and residents-in- 
training. Course sponsors are The Uni- 
versity of Michigan Medical School 
and the American Academy of Facial 
Plastic and Reconstructive Surgery. 
Category 1 credit (41 hours) will be of- 
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fered. For further information, con- 
tact Debra DeSmyther, Program As- 
sistant, Office of Continuing Medical 
Education, G-1100 Towsley Center- 
Box 0201, University of Michigan Med- 
ical School, Ann Arbor, MI 48109-0201; 
(318) 763-1400. 


International Congress. —The Seventh 
Asia-Oceania Congress of Otorhino- 
laryngological Societies will be held in 
Hong Kong from December 2 through 
5, 1991. Sponsored by The Asia-Oce- ` 
ania Association of Otorhinolaryn- 
gological Societies and The Hong Kong 
Otorhinolaryngological Society, the 
congress will offer an innovative, wide- 
ranging program particularly high- 
lighting regional problems in south- 
east Asia. The congress will encourage 
and provide the opportunity for all 
delegates to make a personal contri- 
bution to the success of the meeting. 
The congress venue will be the Hong 
Kong Convention and Exhibition Cen- 
tre, Asia's largest complex of exhibi- 
tion and convention halls, theaters, 
meeting rooms, and hotels. For further 
information, contact the Seventh ` 
Asia-Oceania Congress of Otorhino- 
laryngological Societies, Secretariat 
Office, International Congress Con- 
sultants Limited, 1/F, 57 Wyndham St, 
Central Hong Kong; 5-8104577 or 5- 
8104578; fax (852)5-8400564. 


Genetics of Hearing Impairment Sym- 
posium.—A conference entitled the 
“Genetics of Hearing Impairment 
Symposium” will be held at the 
Sheraton Center, New York, NY, from 
September 24 through 26, 1990. Spon- * 
sored in part by the Deafness Research 
Foundation, the symposium organiz- 
ers are issuing a call for poster ab- 
stracts in the following areas: genetic 
determinates of normal hearing, gene 
mapping, registries, carrier features, 
animal models, developmental studies, 
transgenetic models, genetic suscepti- 
bility, and other aspects of the genet- 
ics of hearing impairment. Abstracts 
for posters are due May 1, 1990, and 
should not exceed 300 words. Extended 
abstracts for posters will be required 
for publication. Send abstracts for 
posters to Robert J. Ruben, MD, Chair- 
man, Department of Otolaryngology, , 
Montefiore Medical Center, 111 Е“ 
210th St, УСА 4, Bronx, NY 10467- 
2490; (212) 734-5368. 


News and Comments 





congestion with 
GUAIFED Capsules 


(pseudoephedrine HCI 120 mg and guaifenesin 250 mg) 
















Thick respiratory secretions are the worst part of 
sinusitis or a cold. Guaifed can break through this 
congestion with the first dose. This helps open sinus 
and bronchial passages for freer breathing. 


Guaifed contains pseudoephedrine HCI, an effective 
nasa! decongestant, and guaifenesin, a proven 
expectorant. 


= There are no antihistamines in Guaifed. 


— The patient is comfortable without feeling 
drowsy or dried out. 


Guaifed is designed to release pseudoephedrine HCI 
over a prolonged period and to release guaifenesin 
immediately. It also provides a convenient b.i.d. 
dosage schedule. 


Count on Guaifed when you want to break up sinus 
congestion or a chest cold. Also available as 

Guaited-PD* Capsules (pseudoephedrine НСІ m 
60 mg and guaifenesin 300 mg). 


"e м 74 Y Y ; Tx 


, ПАК, 
Break through the 
congestion. 


GUAIFED?® capsules 


(pseudoephedrine HCI 120 mg 
and guaifenesin 250 mg) 


GUAIFED-PD* capsules 


(pseudoephedrine HCI 60 mg 
and guaifenesin 300 mg) 





Brief Summary 


CONTRAINDICATIONS: This product is contraindicated in 
patients with a known hypersensitivity to any of its ingre- 
dients. Also contraindicated in patients with severe hyper- 
tension, severe coronary artery disease and patients on 
MAO inhibitor therapy. Should not be used during preg- 
nancy or in nursing mothers. 


Considerable caution should be exercised in patients with 
hypertension, diabetes mellitus, ischemic heart disease, 
hyperthyroidism, increased intraocular pressure and pros- 
tatic hypertrophy. The elderly (60 years or older) are more 
likely to exhibit adverse reactions. At dosages higher than 
the recommended dose, nervousness, dizziness or sleep- 
lessness may occur. 


PRECAUTIONS: General: Caution should be exercised in 
patients with high blood pressure, heart disease, diabetes 
or thyroid disease and in patients who exhibit difficulty in 
urination due to enlargement of the prostate gland. Check 
with a physician if symptoms do not improve within 7 days or 
if accompanied by high fever, rash or persistent headache. 


Drug Interactions: Do not take this product if you are pres- 
ently taking a prescription drug for high blood pressure or 
depression, without first consulting a physician. MAO inhibi- 
tors and beta ашепке blockers may increase the effect of 
sympathomimetics. Sympathomimetics may reduce the 
antihypertensive effects of methyldopa, mecamylamine, 
reserpine and veratrum alkaloids. Pseudoephedrine hydro- 
chloride may increase the possibility of cardiac arrhythmias 
in patients presently taking digitalis glycosides. 


Pregnancy: Pregnancy Category B. It has been shown that 
pseudoephedrine hydrochloride can cause reduced aver- 
age weight, length, and rate of skeletal ossification in the 
animal fetus. 


Nursing Mothers: Pseudoephedrine is excreted in breast 
milk; use by nursing mother is not recommended because 
of the higher than usual risk of side effects from sympatho- 
mimetic amines for infants, especially newborn and prema- 
ture infants. 


Geriatrics: Pseudoephedrine should be used with caution 
in the elderly because they may be more sensitive to the 
effects of the sympathomimetics. 

WARNINGS: Do not take this product for persistent or 
chronic cough such as occurs with smoking, asthma, or 
emphysema, or where cough is accompanied by excessive 
secretions except under the advice and supervision of a 
physician. This medication should be taken a few hours 
prior to bedtime to minimize the possibility of sleepless- 
ness. Take this medication with a glass of water after each 
dose, to help loosen mucus in the lungs. 


ADVERSE REACTIONS: Adverse reactions include nau- 
sea, cardiac palpitations, increased irritability or excite- 
ment, headache, dizziness, tachycardia, diarrhea, 
drowsiness, stomach pain, seizures, slowed heart rate, 
shortness of breath and/or troubled breathing. 


DOSAGE AND ADMINISTRATION: GUAIFED* CAP- 
SULES Adults and children over 12 years of age: 1 cap- 
sule every 12 hours. 


GUAIFED-PD* CAPSULES Adults and children over 12 
years of age: 1 or 2 capsules every 12 hours. Children 6 to 
12 years of age: 1 capsule every 12 hours. 


CAUTION: FEDERAL (U.S.A.) LAW PROHIBITS DIS- 
PENSING WITHOUT A PRESCRIPTION. 


Distributed by 


Muro 


Pharmacevtical, Inc. 
Tewksbury, MA 01876-9987 


9 Muro Pharmaceutical, Inc. — 1989 
2000-0311 B-4002-8 





MEDICINE 





May 26-28, 1990 The Mills House Hotel 


ni Minoru Hirano, MD 
School of Medicine, Kurume University 


Jon K. Hufnagle. PhD 
Illinois 


James 


Charleston, S.C. 


State University 


. Koufman, MD 


Bowman Gray School of Medicine 


Stephen C. McFarlane, PhD 
University of Nevada School of Medicine 


Charles 


W. Vaughan. 


MD 


Boston University School of Medicine 


Eiji Yanigasawa, MD 
New Haven, CT 


Evaluation and Manage- For more information 


ment of the Professional Lucinda A. Halstead, MD, 
Vocalist; Phonosurgery; Course Director, Depart- 


Use of advanced Diag- ment of Otolaryngology, 


nostic Instrumentation; Medical 
Management of Organic South Carolina, 171 Ash- 


and Functional Disor- ley Ave. Charleston, S.C 
ders. 29425, 803-792-7162. 


University of 


DRCMNGERNERVE йлы 
Participate in Spoleto 
Festival - USA! May 25- 
June 10. International 
Opera, Dance, Music, 
Theater and Visual Arts. 
Brochures and ticket in- 
formation provided 














Te. 
fac hing 


ASPO 


society of Pediatric Otola 
а гу 


Patient Care 





THE AMERICAN SOCIETY 


OF 


PEDIATRIC OTOLARYNGOLOGY 


5th Annual Scientific Meeting 
Four Seasons Hotel, Toronto, Canada, 
May 17, 18, 19th 1990 
Presidents Reception, Academic Program, 


BREAKFAST WITH TEACHERS 


FUNCTIONAL ENDOSCOPIC SINUS SURGERY 


Rodney Lusk, M.D. 
David Parsons, M.D. 


MANAGEMENT OF VELOPHARYNGEAL INSUFFICIENCY 


Robin Cotton, M.D. 
Robert Seibert, M.D. 


COCHLEAR IMPLANTS IN CHILDREN 
Patrick Brookhouser, M.D. 


Thomas Balkany, M.D. 


Kenneth Grundfast, M.D. 


HEAD AND NECK TUMORS IN CHILDREN 


Trevor McGill, M.D. 
Gerald Healy, M.D. 


Social and Spouse Program * Up to 16 Hrs CME Credit 
For Further Information and Registration Contact 
Sheila Seid, Medical Convention Planning 
550 Washington St. #621 + San Diego, CA 92103 + (619) 298-6617 











tolaryngologists 
Give You Proven 


Advice To Sharpen 


Your 


Skills! 


SURGERY OF 
THE EAR 
4th Edition 


СТаѕѕсосіњ& 
Shambauch 


| you on the many advances 


sy 


эмг. 


made in otologic surgery luring the pas: * 


decade. Guides you step-Ey-step through 
technique, and gives you а setailed presen 
tation of surgical anatomy» the tempora: 
bone through dissection. takes diagnosis 
easier with new method of diagnostic 
imaging 

By Michael Е. Glasscock, II, 2 D., Clinical Prof 
of Surgery (Otology-Neurotolosy ), Assoc. Clinica: 
Prof. of Neurosurgery, Vande@bilt Univ., Nash 
ville, TN; and George E Sbarsbaugb, Jr., M.D. 
Emeritus Prof. of Otolaryngolegy, Northwestern 
Univ., Chicago, IL. Over 510 зр. Over 470 ills. 
March 1990. About $110.00, W063-9. 


z 


eu a EEIE ў 


OPEN STRUCTURE 
RHINOPLASTY 


Johnson & Toriumi 


DIAGNOSTIC 
LARYNGGLOGY: 
Adults ard 
Children 


Benjamin 


S.a full-color endescopic photo- 
graphs give you a clear view of pathology. 
Serves as a solid founcation for the 
evaluation and documentason of the wide 
range of patient problemssyou encounter 
in practice. Inéludes covesage of special 


bus step-by-step surgical reference 
shows you how to perform the revolu- 
tionary technique of open structure 
rhinoplasty! Provides rationales for meth- 
odologies, and includes discussions of sur- 
gical anatomy, physiology, nasal anesthetics, 
and local anesthesia. Hundreds of diagrams, 
case studies, and full-color photographs 
guide you throughout, 

By Calvin M. Johnson, Jr., M.D., Dir., Hedgewood 
Surgical Ctr., and Clinical Assoc. Prof., Dept. of 
Otolaryngology Head & Neck Surgery, Tulane 
Univ. Sch. of Med., New Orleans; and Dean M. 
Toriumi, M.D., Assist. Prof., Div. of Facial Plastic 
& Reconstructive Surgery, Dept. of Otolaryngology 
Head & Neck Surgery, Eye & Ear Infirmary, Univ 
of Illinois at Chicago. 516 pp. 888 ills. (689 in 
color). 1990, $295.00. W2158-9. 


% 
n 
Ay 
БУ 
< 
3 
8 
b 
(7) 
ч 


PEDIATRIC 
OTOLARYNGOLOGY, 
2nd Edition 


Bluestone & Stool 


Н... definitive coverage tailored to 
meet your needs. Includes new methods of 
examination, new imaging techniques, and 
the latest principles and methods of 
managing head and neck problems in 
children. "Covers tbe entire field 
in superb detail." (Mayo Clinic 
Proceedings )* 

Edited and with contributions by Charles D. Blue. 
stone, M D., Prof. of Otolaryngology, Univ. of 
Pittsburgh Sch. of Med., and Dir. Dept. of 
Otolaryngology, Children's Hosp. of Pittsburgh; 
and Sylvan E. Stool, M.D., Prof. of Otolaryngology 
and Pediatrics, Univ. of Pittsburgh, Sch. of Med., 
Dir. of Education, Dept. of Otolaryngology, 
Children's Hosp. of Pittsburgh. 1599 pp. 1357 
ills, January 1990. 2-Vol. Set. $250.00. W2120-1 


LASERS IN 
OTOLARYNGOLOGY: 
Head and Neck 


Surgery 


Davis 


| ГЕР contributors bring 
you the most current, state-of-the-art 
guidelines for safe laser usage in otolaryn- 
gologic surgery. These experts help you 
evaluate when lasers should be used and 
when they should wot. . . and show you 
how to use them safely and effectively, 
You'll discover all of the intricacies of 
technique . . . and enhance your practice! 
Ву &. Kim Davis, M.D, Assoc. Prof. of Surgery, 
Div. of Otolaryngology-Head & Neck Surgery, 
Univ. of Utah College of Med., Salt Lake City. 
Over 220 pp. Over 260 ills, March 1990 
$85.00. W3124-X. 


TEXTBOOK OF 
HEAD INJURY 


Becker & Gudeman 


9 hows you how to integrate clinical and 
scientific data for state-of-the-art medical/ 
surgical care of trauma to the head. 
Engrossing and highly readable . . . this 
resource sharpens your ability for assessing 
the extent of injury and determining the 
most appropriate clinical response based 
on proven protocols: 

By Donald P. Becker, Prof. & Chair., Dept. of 
Neurosurgery, Univ. of Calif., Los Angeles Sch. of 
Med.; and Steven K. Gudeman, M.D., Prof. & 
Chair., Dept. of Neurosurgery, Eastern Virginia 
Med. Sch. Norfolk 553 pp. 428 ills. 1989. 
$145.00. W1614-3 


"From review of previous edition 


operative and laser technicaes to enhance 
your skills. 

By Bruce N. P. Benjamin, «B.E, FRACS 
D.LO., Lecturer in Diseases © the Ear, Nose, 
and Throat, The William Blane Center, Sydney, 
Australia. 177 pp. 469 ills. (36- in color). 1990. 
$95.00. W2838-9. 


W.B. SAUNDERS COMPANY 


YES! Please rush my copy of the books checked below. If not completely satisfied, | may return the 
book(s) with the invoice within 30 days with no further obligation. | am returning this order form to: 
W.B. SAUNDERS COMPANY, Order Fulfillment Department, 6277 Sea Harbor Drive, Orlando, FL 32887. 


W2063-9 Glasscock & Shambaugh About $110.00 W2120-1 Bluestone & Stool $250.00 
О W2838-9 Benjamin $95.00 W3124-X Davis $85.00 
Г] W2158-9 Johnson & Toriumi $295.00 W1614-3 Becker & Gudeman $145.00 


Also send: L1 W3154-1 Dorland's ILLUSTRATED MEDICAL DICTIONARY, 27th Ed. $39.95 
Bill me later (plus postage, handling & the applicable sales tax for my area) 

[1 Check enclosed, including applicable sales tax (publisher pays postage & handling) 

О Charge my credit card including applicable sales tax (publisher pays postage & handling) 
O VISA O MasterCard AmEx Exp. date — / 


My credit card &is __ / а 97, ee 
Add the applicable sales tax for your area. Make checks payable to The W.B. Saunders Company. 
Staple this to your purchase order to expedite delivery. 









































CALL TOLL FREE 
1-800-545-2522 


8:30-7:00 Eastern Time to Order 
п Fla. call 1-800-43—0001) 
_ Be sure to mention CM#10552 




















Full Name 


Address 
W.B. SAUNLERS CO. 
Harcourt Brace Jovansvich, Inc. 
6277 Sea Harbor Live 
Orlando, EL 32887 


City eta END 


* W.B. SAUNDERS COMPANY 1990 
Professional references may be tax-deductible. 


Offer valid in USA only. Prices subject to change without notice Arch. Otol 2/90 DM#10552 





THE AMERICAN ACADEMY OF COSMETIC SURGERY 


in cooperation with 
THE AMERICAN SOCIETY OF LIPO-SUCTION SURGERY 





presents 
a 


“RISK MANAGEMENT WORKSHOP" 


EMPHASIZING AMBULATORY SURGERY 
AND 
PROFESSIONAL MARKETING 


HOWARD А. TOBIN, M.D. 
Program Director 


FACULTY WILL INCLUDE EXPERTS 
FROM THE FIELDS OF: 


* MEDICAL JURISPRUDENCE 
* COSMETIC SURGERY 

* AMBULATORY SURGERY 

* ACCREDITATION 
MARKETING 
MALPRACTICE INSURANCE 





MARCH 106, 17, 18, 1990 


For further details 
and registration, contact 


at the 


Ms. Cathey МеМапп SCOTTSDALE HILTON RESORT 
A.A.C.S. Executive Director 6333 North Scottsdale Road 
159 East Live Oak Avenue, Suite 204 Scottsdale, Arizona 85253 
Arcadia, CA 91006 Phone (602) 948-7750 


Phone (818) 447-1579 
FAX: (818) 447-7880 





a HE EQUIPMENT 


The Programmable Audi- 
tory Comparator (PAC)™ 
is the most advanced 
hearing aid delivery sys- 
tem in the world. The 
PAC allows the patient to 
choose the hearing aid 
that provides the most 
benefits--in a background 
of everyday noise. 








THE HEARING AI 


The Quantum* is a miniature, peri-tympanic, canal-style hearing aid 
designed to fit 90% of the population. Plus, it's prefabricated with a 
soft, conforming plastic which comfortably contours to the patient's 
ear canal. Because the Quantum® is modular, it allows immediate 
delivery of the hearing instrument to the patient. That means no 
more lost time due to mail order delays and surprises. 

The Quantum* is also one of the best sounding hearing aids avail- 
able on the market tocay. By delivering the sound closer to the 
eardrum, safely and effectively, patients require less electronic 
amplification to meet their needs. So, the Quantum? sounds more 
natural! 


Quantum is a registered trademark of Voroba Hearing Systems, a subsidiary of Bausch & Lomb | | [ ) © ^ 7 S TEM 


Hearing loss is society's most prevalent yet 
least recognized healthcare problem. The 
PAC System provides you with the technology 
to effectively reach this population. There is 
no other hearing aid delivery system like it. 











тале VOROBA HEARING SYSTEMS 
WE subsidiary of Bausch à Lomb 


14853 DeVeau Place Minnetonka Minnesota 55345 


1-800-331-5321 





©1989 Voroba Hearing Systems 
























\ 
| 


MASTER THE 
ACCREDITATION 2. 
REVIEW PROCESS “© 








Learn what you need to know to be 
well-prepared for your ACGME 
accreditation review. 


Join us for the 1990 ACGME Workshop for: 
W Directors of Medical Education 
W Hospital Administrators responsible for GME 
W Residency Program Directors 
W Medical School Deans 


During the workshop you'll gain an understanding 
of all aspects of the ACGME review process, 
explained by the people who administer it. And 
you'll leave with practical information you can 
apply directly in preparing for your review. 


The American Medical Association designates this 
continuing Medical Education activity for 6 credit 
hours in Category 1 of the Physician's Recognition 
Award of the AMA. 






Plan now to attend! Attendance will be limited to " 
175 participants. For registration information 
contact the American Medical Association 
at 1-800-621-8335. 
шп * 
March 16, 1990 
, Swiss Grand Hotel 
A Chicago, IL 
ш 
uw 


open structure — 
rhinoplasty 
New Orleans April 5, 6, 7 1990 


An in depth course in the technique of Open Structure 
Rhinoplasty as recently described by Johnson and 
Toriumi in Open Structure Rhinoplasty, Saunders 1989. 
Utilizing the exposure provided by the open approach, 
this method of rhinoplasty emphasizes sophisticated 
cartilage grafting techniques to build a strong, well- 
structured nasal skeleton with an elegant, natural 
nasal contour. 





COURSE-DIRECTOR SPONSORED BY 

CALVIN M. JOHNSON, JR., M.D. THE AMERICAN ACADEMY OF FACIAL 

Hedgewood Surgical Center PLASTIC AND RECONSTRUCTIVE SURGERY 

Tulane Unwersity Medical School TULANE MEDICAL CENTER — 

New Orleans, Louisana DEPARTMENT OF OTOLARYNGOLOGY — 
HEAD AND NECK SURGERY 


For more information contact: Calvin M. Johnson, M.D. (504) 895-7642 
Hedgewood Surgical Center 2427 St. Charles Ave. New Orleans, LA 70130 


INDEX TO ADVERTISERS 


Allen & Hanburys, Division of Glaxo, Inc. ................. 154-156 Manhattan Eye, Ear & Throat Hospital 
Allen & Hanburys/Roche, Division of Glaxo, Ine. .... 133-134 
American Academy of Ccsmetic Surgery 
American Academy of Fzcial Plastic and Medical University of South Carolina 
Reconstructive Surgery 
American Sociezy of Pediatric 
Otolaryngology > Muro Pharmaceutical 


New York Eye & Ear Infirmary 
Northwestern University 


Osler Institute 


W.B. Saunders Company 151, 231 
129, 146 Schering Corporation .. 136-138 
Shadyside Hospital Cover 2 
Smith Kline-Beecham Laboratories 143-144 


Comet Sel A Sc! (Cas р. КС a oe ee АИ 160 


University of Iowa 
University of Texas, Galveston 


Harvard: ЖЩ СИ School ....5...... neret Cover 3 University of оер нане 


House Ear Inst:tute 


Janssen Pharmaceutica 


DegorKMLaBDEHNOTDION апааа EE +... 149-150 Wallace Laboratories 
Eli Lilly & Company WR Medical Electronics Co. 


While every precaution is taken to ensure accuracy, we cannot guarantee against the possibility of an 
occasional change or omision in the preparation of this index. 





Classified Advertising 


All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology, P.O. Box 1510, 
Clearwater, Florida 34617. Our telephone numbers are: National 800-237-9851; in Florida 800-553-8288; Local 813-443-7666. Please do 
not send classified ads, payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 


Box 


mail sent in care of Archives of Otolaryngology. 


CLASSIFIED 
INFORMATION 


Regular Classified 3 Times 


or more* 
$1.35 


per issue 


1 Time 
Cost per word $1.50 
Minimum 20 words. 


“їп order to earn the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Classified Display 
Full page 
Two-thirds page 
One-half page 
One-third page 
One-sixth page 
Column inch 


Minimum display ad: one column inch 
12-time rate available on request. 


3 Times 
$511 


1 Time 


$555 
475 
419 


Box Service 


Available for all ads. The cost is $10.00 for the 
first issue only. Responses to your ad will be 
consolidated in our office and promptly 
mailed directly to you. 


Closing Date 


The 25th of the second month prior to issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled 
after the closing date. 


Send all copy, correspondence, production 
materials and payments to: 


archives of 


Otolaryngology — 
Head. Neck Surgery 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 


For assistance with your ad schedule call toll free: 


National 800-237-9851 
Florida 800-553-8288 O Local 813-443-7666 


Professional Opportunities 


OTOLARYNGOLOGIST — Virginia. Modern 153- 
bed acute care hospital has an excellent opportunity 
for a board-certified/-eligible otolaryngologist. 
Medical service area population of 55,000. New 
office building available. Very competitive finan- 
cial package and relocation. Beautiful mountainous 
plateau area 50 miles from Roanoke, with exceptional 
cultural, educational and recreational opportunities. 
Contact: Assistant Administrator, P.O. Box 759, 
Pulaski, VA 24301. (703) 980-6822. 


NORTHEASTERN Pennsylvania/Poconos — 
66 physician, multi-specialty group seeks second 
BE/BC otolaryngologist. Salary with incentive, 
excellent benefit package. CV to: Richard Somma, 
MD, Geisinger Medical Group, 1010 East Mountain 
Drive, Wilkes-Barre, PA 18702. 





Professional Opportunities 


OTOLARYNGOLOGIST — BC/BE to join main 


branch of thirty-five pnysician, multi-specialty 
group. Excellent clinic and hospital facilities. Very 
competitive salary and benefit package. Excellent 
opportunity. Good hunting, fishing. Good schools, 
a beautiful place to raise a family. Call Executive 
Administrator collect, (701) 857-0236. Or write: Med- 
ical Arts Clinic, P.C., P.O. Box 1489, Minot, ND 
58702-1489. 





OUTSTANDING NEW OPPORTUNITY. City under- 
served in otolaryngology. Full service hospital. 
Excellent staff. Nice geography. Generous financial 
arrangements. Reply: Box #402, c/o AOTO. 


— IDAHO — 
Multi-specialty group of 27 physicians needs 
ENT. Excellent salary guarantee, incentive 
and benefit package. Abundance of outdoor 
activities. Clinic adjacent to 165-bed hospital. 
Population: 28,000 with drawing area of 
100,000. Contact: 

Michael Crane, 215 East Hawaii 
Nampa, ID 83686 • Telephone: (208) 467-1121 


SCENIC SOUTHEAST — Beautiful, historic Geor- 
gia community in search of otolaryngology physi- 
cian. Exceptional income potential. Financially 
sound, aggressive, 165-bed hospital provides attrac- 
tive financial package including strong net income 
guarantee and paid interview and relocation ex- 
penses. Unanimous support of recruitment effort by 
medical staff. Community boasts of good schools, 
both public and private, as well as a four-year col- 
lege. Activities include year round opportunities for 
golf, tennis, hunting and fishing. Visit and expe- 
rience the quality of life available for you and your 
family. For more information, send CV to: Bill Selvey 
of Harris Kovacs Alderman, 4170 Ashford-Dunwoody 
Road, Suite 490, Atlanta, GA 30319. Or call: (404) 
252-7987, Extension 658, collect. 


OTOLARYNGOLOGIST 
Board-Certified or Board-Eligible 


Otolaryngologist to join a busy, young, 
established solo practitioner in a grow- 
ing community with excellent schools, 
housing and all recreational activities. 
Modern, well-equipped office near 
Pittsburgh, Pennsylvania. 


Competitive salary and benefits. 


Please send curriculum vitae to: 


DAVID R. ROGERSON, MD 
321 Main Street, Suite 4F 
Johnstown, PA 15901 


77 PHYSICIAN MULTI-SPECIALTY group seeks 
BC/BE ENT physician. Excellent fringe benefits. 
Full association possible within three years. This 
group is located in the far western suburbs of 
Chicago in an area offering excellent schools, hous- 
ing and recreational facilities. Send CV to: Box #403, 
c/o AOTO. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 


,c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 


Faculty Positions 


OTOLARYNGOLOGIST — Department of Otolaryn- 
gology-Head and Neck Surgery, University of Illi- 
nois College of Medicine at Chicago, is seeking a 
board-certified or -eligible otolaryngologist for its 
full-time academic staff at the assistant professor 
level (tenure-track). Research experience is manda- 
tory, and success at obtaining grant support as a 
principal investigator is highly desirable. This 
faculty member also provides direction for the ENT 
service at Cook County Hospital. Forfullest consid- 
eration, please apply by February 1, 1990. Position 
to begin July 1, 1990. Send CV to: Edward L. Apple- 
baum, MD, Department Head, Department of 
Otolaryngology-Head & Neck Surgery, 1855 West 
Taylor Street, Chicago, IL 60612. The University of 
Illinois is an equal opportunity/affirmative action 
employer. 


CHAIRPERSON. Department of Otolaryngology, 
School of Medicine, University of California, San 
Francisco (UCSF). Qualified candidates are invited 
to apply for the position as Chairperson of the 
Department of Otolaryngology at the UCSF School 
of Medicine. Applicants should submit a curriculum 
vitae, bibliography and the names of four references 
to: Ronald D. Miller, MD, Chairman, Search Com- 
mittee for Chair of Otolaryngology, c/o Jennifer 
Davis, Department of Anesthesia, University of Cali- 
fornia, San Francisco, San Francisco, CA 94143- 
0648. UCSF is an affirmative action/equal oppor- 
tunity employer. Women and minorities are urged to 
apply. 





NORTHERN CALIFORNIA 


The Permanente Medical Group, a growing 
multispecialty group, is recruiting physicians 
in a variety of specialties for positions 
throughout our beautiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilities, 


Members of our large, multispecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 


To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc, 1814 
Franklin, 4th Floor, Oakland, California 
94612. (415) 987-4949. We are an equal 
opportunity employer. 


обо 
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KAISER PERMANENTE 


Good People. Good Medicine. 








CHAIRMAN 


Department of Otorhinolaryngology 
University of Kansas Medical Center 
Kansas City, Kansas 


The:candidete should be board-certified and 
possess skills to respond creatively to the 
challenge o: patient care, research and teaching 


in a postgraduate otorhinolaryngology program. 


He/she must possess superb clinical skills, a 
proven track record in research and sound 
administrative abilities. The ENT Department is 
responsible for clinical care at the University 
of Kansas Hospital and the Veterans 
Administration Medical Center in Kansas 

City, Missouri. 


Interested applicants should correspond and 
send their curriculum vitae to: 


William C. Koller, MD, PhD 
Chairman, Search Committee 
Department of Neurology 
Univers ty of Kansas 
Medical Center 

39th and Rainbow 

Kansas City, KS 66103 


The University of Kansas is an equal 
oppertunity/affirmative action employer. 





| Michael Reese Health Plan 


The Michael Reese Health Plan, a large 
well-established HMO serving its members 
in 20 health Centers throughout the 
Chicage Metro area, is seeking additional 
Board Certified/Eligible physicians in the 
following specialty: 


Otolaryngology 


Physicians with the Health Plan enjoy a full 
practice with modern facilities and equip- 
ment as well as opportunities for teaching. 





A highly-competitive salary and excellent 
benefits complement a rewarding practice 
and lifestyle. 


Interested applicants should address in- 
quiries to: 

Scott P. Smith, M.D. 

MICHAEL REESE HEALTH PLAN 
2545 Dr. Martin Luther King Dr., 
Chicago 60616 


er call 312) 808-4551 





an equal opportunity employer m/f/h 








The Southern California Permanente Medical Group 
offers you the freedom to concentrate on patient care. 

We are a well-established, prepaid health care program. 
Our multispecialty group practice is a partnership composed 
of and managed by SCPMG physicians. 

We are currently accepting applications from board 
eligible/certified ENT/Head & Neck Surgeons for posi- 
tions at Kaiser Permanente Medical Centers throughout 
Southern California. 

Our compensation is competitive and benefits are 
outstanding. They include: professional liability, medical 
and dental coverage, vacation and sick leave, continuing 
education, life insurance and retirement plans. After two 
years full-time employment, physicians are eligible to be 
considered for partnership. 

For a physician application, please call (800) 328-5278. 
If calling from outside of California, please call (800) 
541-7946 or send your curriculum vitae to: Physician 
Recruitment, Dept. 016, Walnut Center, Pasadena, CA 
91188-8013. 























Equal Opportunity Employer M/F/H 
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IKAISER PERMANENTE 
Good People. Good Medicine. 








ACADEMIC POSITION 
IN 


OTOLARYNGOLOGY 
HEAD AND NECK SURGERY 


The Medical College of Ohio is seeking a 
board-certified/board-eligible otolaryngol- 
ogist to join a rapidly expanding Department 
of Otolaryngology. 
A strong interest in resident and medical stu- 


dent teaching is desirable. Opportunities are 
available to participate in both clinical and 


basic research. Salary and academic appoint- 
ment will be commensurate with experience 
and training. Benefits are excellent. An equal 
opportunity employer. 


Applicants should 
send their curriculum vitae to: 


Allan M. Rubin, MD, PhD 
Department of Otolaryngology 
Head and Neck Surgery 


MEDICAL COLLEGE OF OHIO 
P.O. Box 10008, Toledo, OH 43699 








Otolaryngologists 


Seeking qualified and 
affable BC/BE 
otolaryngologists to join 
rapidly expanding general 
otolaryngological practice 
located in Research 
Triangle Park area of 
North Carolina. 


Excellent professional 
opportunities in 
progressive medical 
community. Pleasant and 
excellent area for raising 
a family. 


Please contact, or send 
resume with three 
references to: 


T. Kent Watanabe, MD, 
F.A.C.S. 


Cary Ear, Nose 
& Throat Clinic 


101 Southwest Cary Parkway 
Suite 270 
Cary, North Carolina 27511 


Odasner 


The Ochsner Clinic has expanded 
to a university community with a 
metropolitan population of 
560,000 providing outstanding 
cultural and recreational 
opportunities. We are seeking a 
general otolaryngologist, 
preferably with either facial 
plastic or otology experience, for 
an expanding division of 
otolaryngology. 
Candidates for consideration 
must have board-certification/ 
-eligibility and at least one of the 
following: academic honors; 
excellent rating in an 
outstanding training program; 
demonstrated ability to provide a 
superior level of care. 


Interested individuals should 
forward their CV to: 


Charles M. Kantrow, Jr., MD 
Medical Director 
Ochsner Clinic of Baton Rouge 
16777 Medical Center Drive 
Baton Rouge, LA 70816 
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KAISER PERMANENTE 
Northwest Permanente PC. 
Physicians and Surgeons 


OREGON 


Excellent opportunity for 
board-certified/-eligible 
otolaryngologist to join Kaiser 
Permanente’s 31-physician 
multi-specialty group in Salem, 
Oregon's capital city. 


Full range of professional 
services provided for 30,000 
plan members in area. Beautiful 
recreation area with easy 
access to mountains and 
beaches. Excellent salary/ 
benefits; senior physician and 
shareholder standing after two 
years; sabbatical and paid 
liability coverage. 


Forward CV and inquiry to: 
Regional Medical Director 


NORTHWEST PERMANENTE 


3600 North Interstate Avenue 
Portland, OR 97227 


Research Fellowship 
in 
Otolaryngology 


Wayne State University 
Detroit, Michigan 


Research fellowships are available for 
individuals preparing for academic careers 
in otolaryngology. The first is a two - three 
month award to medical students interested 
in pursuing a career in academic otolaryn- 
gology. The second is a two-year fellowship 
for abasic scientist who has recently received 
a PhD in an otolaryngology-related field. 
Fellowships begin July 1, 1990. Student 
awards are offered July 1990 -June 1991. 


Research opportunities are available in 
the following areas: tumor preparation, cell 
culture, flow cytometry, biochemistry of the 
inner ear, olfactory physiology, energy- 
linked transport in the inner ear, cancer 
immunology, deglutition, mucosal immunol- 
ogy, psychosocial interventions of cancer 
patients, cancer cell biology, vestibular 
physiology. 


For details, write to: 


Robert Mathog, MD, Chairman 
Otolaryngology 5E-UHC 


OY 


Wayne State University 


540 East Canfield Avenue 
Detroit, MI 48201 


Otolaryngologist 


BC/BE — Associate 
with well-established 
31-MD multi-specialty 
group, located 45 miles 
from San Francisco 
and 20 minutes from 
Napa Valley in 
growing community 
serving 140,000. 
Patients include both 
fee-for-service and 
prepaid health plan. 


Attractive 
compensation and 
benefits. Malpractice 
provided. 


Send СУ to: 


Dominic Scolaro 
Caller Box 4020 
Fairfield, CA 
94533-0410 
(707) 426-3911 


The Division of 
Otolaryngology 


of the 


University of South Florida 
College of Medicine 


is seeking a full-time 


Otolaryngologist 
BC with a special interest in 
otology-neurotology at the assist- 
ant professor level. A fellowship 
in otology-neurotology is 
preferred. The position is tenure 
earning and involves clinical 
practice, resident teaching and 
research. 


Contact: 


Loren J. Bartels, MD 
USF COM MDC Box 16 
12901 Bruce Downs Boulevard 
Tampa, FL 33612 
(813) 974-2411 


The University of South Florida is 
an equal opportunity /affirmative 
action employer. 





























Otolaryngologist 


Board-certified/-eligible otolaryngologist 
needed as associate to join an active four- 
physician section of otolaryngology, 
practicing all aspects of modern 
otolaryngology. 


This 200-physician, multi-specialty clinic 
serves as a referral center for surrounding 
areas of northeaszern Pennsylvania and the 
Southern Tier of New York State. Affiliated 
with progressive 366-bed hospital. State-of- 
the-art diagnostic and operative equipment 
available. Medica school teaching affiliation 
provides a stimulating environment. 










Area provides attractive living conditions 
with ample seasonal recreation 
opportunities. Easy access to major 
metropolitan arees. Excellent salary and 
fringe benefits. 


Respond with curriculum vitae to: 


GUTHRIE CLINIC 
Sayre, PA 18840 (717) 888-5858 


ATTENTION: 
G.V. Ippolito, Vice President 










 OTOLARYNGOLOGIST 


Excellent opportunity for a B.C., B.E. Otolaryngologist to 
join a busy two-man ENT group. Special interest in Pe- 
diatrics ENT, Otolaryngic Allergy and Head and Neck 
Surgery is desired. 





Fully equipped, modern office, including ICS Computer- 
ized Retary Chair. 







University town with medical school. Clinical faculty af- 
filiation available. Close-by outstanding recreational ar- 
eas (water sports, skiing, etc.), two fully equipped ma- 
jor hospitals. 


Competitive salary with benefits leading to early part- 
nership. 


Send CV and three references to: 

















Joseph 3. Touma, M.D. 
Huntington Ear Nose and Throat Clinic 
1616 13:h Avenue, #100 
Huntington, Nest Virginia 25701 
Phone: (304) 522-8800 











UNIVERSITY OF CALIFORNIA 
SAN FRANCISCO 
ACADEMIC EMPLOYMENT OPPORTUNITY 


















Assistant Professor in Residence 
Chief, Department of Otolaryngology- 
Head and Neck Surgery 


San Francisco General Hospital 




























Full-time academic position with an emphasis on 
maxillofacial trauma and reconstructive surgery. 
Appointee will function as Chief of the ENT service at 
SFGH and will be expected to participate in the clini- 
cal. teaching and research activities ofthe department. 
Requirements: Board-certification in otolaryngology- 
head and neck surgery; fellowship and/or extensive 
clinical experience preferred. 


Position available: May 1, 1990. 
Send resume and letters of recommendation to: 













Roger Boles, MD 
Search Committee Chairman 
Box 0342, Department of Otolaryngology 
UNIVERSITY OF CALIFORNIA 
San Francisco, CA 94143 
The University of California, San Francisco is an equal oppor- 


tunity/ affirmative action employer. Women and minorities are 
encouraged to apply. 






















Find The 
Physician You Need Now! 


The Archives of Otolaryngology's classified recruitment advertising 
section is seen precisely by the physician you need — all otolaryngolo- 
gists and head and neck surgeons. A total targeted physician audience 
of over 8,000. 

Find the physician you need now. Send us your advertising ordertoday. 
Just complete the coupon below and attach yourtypewritten copy. The 
next available issue is April which closes February 25th. 


The classified rate is $1.50 per word for one issue. For three issues 
or more, the rate is $1.35 per word per issue. Minimum classified ad is 
20 words. 
































Insert my ad times, beginning with the. — 1 . à. issue. 





Place my ad under the heading 























Enclosed is my check for $ to cover full payment 


of my advertising schedule. 








Institution 













Contact Person 









Address 











City 











Telephone Number 








Authorized Signature 








Send all copy and payments to: 
archives of 


Otolaryngology — 
Head. Neck Surgery 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 
National (800) 237-9851 
Florida (800) 553-8288 O Local (813) 443-7666 





















Otolaryngology Review Course 
honoring John Jacob Ballenger, M.D. 


March 11-16, 1990 — Chicago ` 
September 9-14, 1990 — Chicago 

Now, your best update for written and oral board exams 
Cosponsored by the Osler Institute and the Medical College of Wisconsin 


OBJECTIVES 


e Increase basic scientific knowledge in otolaryngology 


e Improve clinical skills in diagnosis and treatment 


* Assist otolaryngolo 


residents to study efficiently 
* Prepare board candidates to pass board examinations 
e Provide practicing surgeons with a review and update 


METHODS 

e HOME STUDY MATERIALS consisting of assignments 
with questions and answers 

e SEMINAR with projection slides and syllabus 

e LABORATORY with microscopic slides 

e PRACTICE EXAMS with oral and written parts 





"The faculty was outstanding. The most pleasant thing was learning a tremendous amount, 
not only from world-famous authorities but from people who are relatively unknown as well."* 


PATHOLOGY 
Upper Respiratory 
Oral Cavity 
Bone and Soft Tissue 
Thyroid and Parathyroid 
Salivary Glands 
Ear and Temporal Bone 


BASIC SCIENCES 
Anatomy 
Embryology 
Genetics 
Physiology 
Immunology 
Allergy 


CLINICAL SCIENCES 
Anesthesiology 
Endocrinology 
Systemic Disease 
Infectious Disease 
Radiology 


OTOLOGY 
Audiology 
Otologic Medicine 
Deafness and Dizziness 
Facial Nerve 
Base of Skull Surgery 
Temporal Bone Surgery 


PEDIATRIC 

OTOLARYNGOLOGY 
Respiratory Obstruction 
Pediatric Tumors 


Caustics & Foreign Bodies 


Laryngeal Anomalies 


P.O. Box 2218 
Terre Haute, IN 47802 


1094 Dawn Lane, Dept. A2 


HEAD AND NECK 
Nose and Sinuses 
Oral Cavity 
Pharynx and Larynx 
Salivary Glands 
Trachea and Esophagus 
Thyroid and Parathyroid 
Mandible 
Maxillofacial Trauma 
Facial Anomalies 


AESTHETIC SURGERY 
Otoplasty 
Rhinoplasty 
Blepharoplasty 
Rhytidectomy 
Cosmetic Complications 


LAB AND EXAMS 
Pathology Glass Slides 
Written and Oral Exams 


Faculty 
John Ballenger, M.D. 


Northwestern University 
Charles Bluestone, M.D. 
University of Pittsburgh 
Bruce Campbell, M.D. 
Medical College of Wisconsin t 


Arnold Cohn, M.D. 
Wayne State University 


Richard Fadal, M.D. 
Allergy & Immuno. Center, Waco 


Robert Gorlin, D.D.S. 
University of Minnesota 


Ronald Hamaker, M.D. 
Methodist Hospital of Indiana 


Lauren Holinger, M.D. 
Rush Medical College 


Jerry House, M.D. 
Indiana University 


Vincent Hyams, M.D. 
Armed Forces Institute of Path. 


Thomas Kron, M.D. 
Loyola University of Chicago 
John Lore, M.D. 

State Univ. of New York, Buffalo 
Mahmood Mafee, M.D. 
University of Illinois 

Robert Maisel, M.D. 
University of Minnesota 


Serge Martinez, M.D. 
University of Louisville 


Thomas McDonald, M.D. 
Mayo Medical School 


Charles Myer, M.D. 
University of Cincinnati 
Myles Pensak, M.D. 
University of Cincinnati 
Daniel Russo, M.D. 
Univ. of Alabama, Birmingham 
Ilana Seligman, M.D. 
University of Chicago 

Robert Toohill, M.D. 
Medical College of Wisconsin t 


+ Members of organizing committee 


Limited Enrollment: OTOLARYNGOLOGY REVIEW REGISTRATION 











Name 

Address 

City/State/Zip 

Phone For [] March 11-16, 1990 — Chicago 
Mail today to: [] September 9-14, 1990 — Chicago 


[] Winter 1991 — Chicago 


Check enclosed for $ 
Please send more information 


"Accommodations were comfortable...."* 


GOALS AND LOCATION: The course 
given the week before written and o 
exams to save time and travel expense ! 
board candidates. Home study materials : 
sent upon registration. The best value is 
take the seminar well in advance of writt 
boards and repeat the course for half pr: 
before the board exam. The course will 
held at the Hilton Inn, Lisle, Illinois. C 
group room rates are $68 single and 1 
double. 


" „and those little extras...."* 


LOWEST AIRFARES: Reliable Travel 
fers you the lowest airfare — often bel 
super-saver rates. Please call toll-free 1-8) 
548-8185 and identify yourself with t 
Osler course for special group fares. 


"remarkably complete and pleasant. "* 


PLACEMENT SERVICE: For a pract 
opportunity write or call 1-800-356-7537, 


"the most education for the money."* 
FEES AND CATEGORY 1 HOURS: 


e Physician or Resident: Phy. Res. Ё 
e Six day course: $690 $460 
e Extra mock orals day: $50 $50 


e Repeating course within 2 yrs.half price 

e Add 10% within 10 days of the course. 

Attendees not in course hotel add $11/day 

e Fees do not include lodging or meals. 

* A deposit of $50.00 will reserve your posit 

e Most home study materials will be mailed 
after half of the registration fee is received 


" home study material was extremely helpfui 


REFUNDS: Subject to a $50 fee, refu 
will be made up until the seminar begi 
eCancellation after mailing home st 
material requires retention of half the 


"I feel [the course] helped me pass...."* 


INFORMATION: 
Joseph H. Selliken, Jr., M.D. 
THE OSLER INSTITUTE 
1094 Dawn Lane, P.O. Box 2218 
Terre Haute, IN 47802 
(800) 356-7537 or (812) 299-5658 


* Comments by participants 


RYNATAN 25 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 то; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 


RYNATAN-G 22 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 то; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 то 


Description RYNATAN* is an antihistaminic/decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 
| Phenylephrine Tannate 25mg 


| Chlorpheni т \ 8m 
NEW PERSPECTIVES IN | Pyriamine Tannate —— 25 mg 
Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 


OTOLARYNGOLOGY + methylcellulose, polygalacturonic acid, talc 
Each 5 mL ful) of d S : 
HEAD AND NECK SURGERY ac EM iron iei Pediatric Suspension contains: big 








Chlorpheniramine Tannate 2mg 
Pyrilamine Tannate 12.5 mg 
J U N E 26-29, 1 990 Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), 


glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
saccharin sodium, sucrose. 


to be held at Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
* & effect of phenylephrine with the antihistaminic actions of chlorpheniramine and 
Palais de Congrès pyrilamine. 
е Indications апа Usage RYNATAN is indicated for symptomatic relief of the согуга 
Paris France and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 


other upper respiratory tract conditions. Appropriate therapy should be provided for 





the primary disease. 
Sponsered by Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
Department cf Otology and Laryngology and patients sensitive to any of the ingredients or related compounds. 
Harverd Medical School Warnings Use with caution in patients with hypertension, cardiovascular disease, 
n rter for larynaol hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
' | orp = nol z с 2 н 09у H | caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
Beth Isreal Hospital-Brigham & Women's Hospita contains antihistamines which may cause drowsiness and may have additive central 
and nervous system (CNS) effects with alcohol or other CNS depressants (e.g., hypnotics, 
Service d'Otol-Rhino-Laryngologie sedatives, tranquilizers). 
et de Chirurgie Cervico-Faciale Precautions General: Antihistamines are more likely to cause dizziness, sedation 
Université René Descartes and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
n ; x in children, but their combination with sympathomimetics may cause either mild 
Faculte de Medecine, Necxer Enfants Malades, Hospital Laénnec stimulation or mild sedation 








Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 


Course Directors: or operating machinery while using this product. 
i i Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects 
Marvin P. Fried, M.D. of antihistamines and the overall effects of sympathomimetic agents. 
Danie Brasnu, M.D. 


Carcinogenesis, mutagenesis, impairment of fertility: No long term animal studies 
Honorary Chairmen: 


have been performed with RYNATAN". 
| Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
Marshell Strome, M.D. have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
| M.D. cause fetal harm when administered to a pregnant woman or can affect reproduction 
Henri Leccourreye, D capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 
Nursing mothers: RYNATAN should not be administered to a nursing woman 
This international symposium brings together outstanding faculty from the 


United States and Europe exploring the newest developments in Otolaryngol Adverse Reactions Adverse effects associated with RYNATAN at recommended 
ogy-Head and Neck Surgery. A broad range of subjects will be considered by doses have been minimal. The most common have been drowsiness, sedation, 
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Brief Summary of Prescribing Information 
Indications and Usage: AUGMENTIN * is indicated in the treatment of infections 
fates » susceptible strains of the designated organisms in the conditions 
isted below 
Lower Respiratory Infections caused by B-lactamase-producing strains of 
Hemophilus influenzae and Branhamella catarrhalis, _ 
Otitis Media caused by B-lactamase-producing strains of Hemophilus 
influenzae and Branhamella catarrhalis х 
Sinusitis caused by -lactamase-producing strains of Hemophilus influenzae 
and Branhamella catarrhalis. 
Skin and Skin Structure Infections caused by 8-lactamase-producing strains 
of гооо aureus, Е. coli, and Klebsiella spp 
Urinary Tract Infections caused by 8-lactamase-producing strains of E. coli, 
Klebsiella spp. and Enterobacter spp. SS ы 
While AUGMENTIN is indicated only for the conditions listed above, infections 
Caused by ampicillin susceptible organisms are also amenable to AUGMENTIN 
treatment due to its amoxicillin content. Therefore, mixed infections caused by 
ampicillin susceptible organisms and 8-lactamase-producing organisms suscep- 
tible to AUGMENTIN should not require the addition of another antibiotic. 
Bacteriological studies, to determine the causative organisms and their suscepti- 
bility R AUGMENTIN, should be performed together with any indicated surgical 
rocedures. 
б Тпегару m be instituted prior to obtaining the results from bacteriological 
and pM ity Studies to determine the causative organisms and their suscepti- 
bility to AUGMENTIN when there is reason to believe the infection may involve 
any of the 3-lactamase-producing organisms listed above. Once the results are 
known, therapy should be adjusted, if appropriate. 3 53е 
Contraindications: A history 0 lene reactions to ai Lenin is a contraindication. 
WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
ANAPHYLACTOID) REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 
ENICILLIN THERAPY. ALTHOUGH ANAPHYLAXIS IS MORE FREQUENT FOL- 
LOWING PARENTERAL THERAPY, IT HAS OCCURRED IN PATIENTS ON ORAL 
PENICILLINS. THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU- 
ALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY AND/OR A HIS- 
TORY OF SENSITIVITY TO MULTIPLE ALLERGENS. THERE HAVE BEEN REPORTS 
OF INDIVIDUALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY WHO 
HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 
SPORINS, BEFORE INITIATING THERAPY WITH ANY PENICILLIN, CAREFUL 
INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO PENICILLINS, CEPHALOSPORINS. OR OTHER ALLERGENS. IF 
AN ALLERGIC REACTION OCCURS, AUGMENTIN SHOULD BE DISCONTINUED 
AND THE APPROPRIATE THERAPY INSTITUTED. SERIOUS ANAPHYLACTOID 
REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH ЕРІМЕРН- 
RINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MANAGEMENT, IN- 
CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: General: While AUGMENTIN possesses the characteristic low 
toxicity of the penicillin group of antibiotics, periodic assessment of ongan 
system functions. including renal, hepatic and hematopoietic function is advis- 
able during prolonged therapy. d al. 
A high percentage of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus, ampicillin class antibiotics should not be administered 
to patients with mononucleosis. 
he possibility of superinfections with mycotic or bacterial pathogens should 
be kept in mind durin ҮЛҮЛ It superinfections occur (usually involving 
Pseudomonas or Candida), the drug should be discontinued and/or appropriate 
ШӨ instituted. 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin 
Concurrent use with AUGMENTIN may result in increased and prolonged blood 
levels of amoxicillin 
. The concurrent administration of allopurinol and ampicillin increases substan- 
tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation of 
ampicillin rashes is due to allopurinol or the Beca present in these patients 
There are no data with AUGMENTIN and allopurinol administered concurrently. 
AUGMENTIN should not be co-administered with Antabuse* (disulfiram) 
sare hogonesis, Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been Кш to evaluate carcinogenic or mutagenic potential. 
Pregnancy (Category В): Reproduction studies have been performed in mice and 
rats at doses up to ten (10) times the human dose and have revealed no evidence 
of е fertility or harm to the fetus due to AUGMENTIN. There are, however, 
no adequate and well-controlled studies in pregnant women, Because animal 
reproduction studies are not always predictive of human response, this drug 
should be used durin pegnancy only if clearly needed 
Labor and Delivery: Oral ampicillin class antibiotics are generally poorly absorbed 
during labor. Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
contractions and duration of contractions. However, it is not known whether the 
use of AUGMENTIN in humans during labor or delivery has immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary. ә} 
Nursing Mothers: Ampicillin class antibiotics are excreted in the milk, therefore. 
Caution should be exercised when AUGMENTIN is administered to a nursing woman. 
Adverse Reactions: AUGMENTIN is generally well tolerated. The тү of 
Side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug related side effects 
The most frequently reported adverse effects were diarrhea/loose stools (996) 
nausea (3%), Skin rashes and urticaria (3%), vomiting (196), and vaginitis (196) 
The overall incidence of side effects, and in particular diarrhea, increased with 
^ the higher recommended dose. Other less frequently reported reactions include 
abdominal discomfort, flatulence and headache 
(е allowing adverse reactions have been reported for ampicillin class 
antibiotics 
Gastrointestinal: Diarrhea. nausea, vomiting, indigestion, gastritis, stomatitis, glossitis 
black “hairy” tongue, enterocolitis and pseudomembranous colitis 
Hypersensitivity reactions: Skin rashes, urticaria, angioedema, serum sickness- 
reactions (urticaria Or skin rash accompanied by arthritis/arthralgia. myalgia, 
and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome) 
and an occasional case of exfoliative dermatitis have been reported. These 
feactions may be controlled with antihistamines and, if necessary, systemic 
Corticosteroids. Whenever such reactions occur. the drug should be discontinued 
unless the opinion of the physician dictates otherwise. Serious and occasional 
m Dpseepevty (anaphylactic) reactions can occur with oral penicillin (See 
farnings 
Liver: A moderate rise in SGOT and/or SGPT has been noted in patients treated 
wi empenn class antibiotics as well as with AUGMENTIN, but the signifi- 
cance of these findings is unknown. As with some other penicillins, and some 
Созун, transient hepatitis and cholestatic jaundice have been reported 
rarely. 
Hemic and Lymphatic Systems Anemia, thrombocytopenia, thrombocytopenic 
purpura, eosinophilia, leukopenia and agranulocytosis have been reported during 
therapy with penicillins. These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena. A slight thrombocytosis 
was noted in less than 1% of the patients treated with AUGMENTIN. 
entral Nervous System: Reversible hyperactivity, agitation; anxiety, insomnia. 
ФП, erda changes, and/or dizziness have been reported rarely. 
Dosage: Adults: The usual adult dose is one AUGMENTIN ‘250° tablet every 
eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one AUGMENTIN '500' tablet every eight hours 
Since both the AUGMENTIN ‘250° and '500' tablets contain the same 
amount of clavulanic acid (125 mg, as the potassium salt), two AUGMENTIN 
'250' tablets are not equivalent to one AUGMENTIN '500' tablet. Therefore, two 
AUGMENTIN '250' tablets should not be substituted for one AUGMENTIN 
"500" tablet for treatment of more severe infections. 
Children: The usua! dose is 20 mg/kg/day, based on amoxicillin component. in 
divided doses every eight hours. For otitis media, sinusitis and other more severe 
infections. the dose should be 40 түшү. based on the amoxicillin component 
in divided doses every eight hours, Also available as AUGMENTIN ‘125° and 
290 chewable tablets 
Children weighing 40 kg and more should be dosed according to the adult 
recommendations 
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, Introducing the Candela Vascular Lesion Laser, а 
safer, more effective treatment for benign vascular 
lesions in patients of all ages. With the new Candela 
Vascular Lesion Laser you can now treat Port Wine 
Stains, facial telangiectasias, hemangiomas and other 
benign vascular lesions, with significantly reduced risk 
of scarring. And with as few as 4 new patients per 
week you сап generate positive cash flow in the first 
year. To find out more about this pulsed dye laser for 
children and adults and to obtain a detailed cost analysis, 
simply complete and mail the attached coupon. 
Or, for faster response, call toll free: 

4 800-888-3856 Ext 115 today! 
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(terfenadine) 60 mg tablets BID 
EN for Seasonal allergic rhinitis 


|: Starts fast and lasts 


fore prescribing Seldane. please see Brief Summary of Prescribing Information 





Seldane® 


(terfenadine) 60 mg Tablets 


SUMMARY 
CAUTION: Federal law prohibits dispensing without prescription. 


DESCRIPTION 

Seldane (terfenadine) is available as tablets for oral administration. Each 
tablet contains 60 mg terfenadine. Tablets also contain, as inactive ingre- 
dients: corn starch, gelatin, lactose, magnesium stearate, and sodium 
bicarbonate. 


INDICATIONS AND USAGE 
Seldane is indicated for the relief of symptoms associated with seasonal 
allergic rhinitis such as sneezing, rhinorrhea, pruritus, and lacrimation 


CONTRAINDICATIONS 
Seldane is contraindicated in patients with a known hypersensitivity to 
terfenadine or any of its ingredients. 


PRECAUTIONS 
Information for patients: Patients ү Seldane should receive the fol- 
lowing information and instructions. Antihistamines are prescribed to 
reduce allergic symptoms. Patients should be questioned about preg- 
nancy or lactation before starting Seldane therapy, since the drug should 
be used in pregnancy or lactation only if the potential benefit justifies the 
ae risk to fetus or baby. Patients should be instructed to take 
idane only as needed and not to exceed the prescribed dose. Patients 

should also be instructed to store this medication in a tightly closed 
container in a cool, dry place, away from heat or direct sunlight, and 
away from children. 

Carcinogenesis, ий, impairment of fertility: Oral doses of ter- 
fenadine, corresponding to 63 times the recommended human daily 
dose, in mice for 18 months or in rats for 24 months, revealed no 
evidence of tumorigenicity. Microbial and micronucleus test assays with 
terfenadine have revealed no evidence of mutagenesis 

Reproduction and fertility studies in rats showed no effects on male or 
female fertility at oral doses of up to 21 times the human oy dose. At 63 
times the human daily dose there was a small but significant reduction in 
implants and at 125 times the human daily dose reduced implants and 
increased post-implantation losses were observed, which were judged to 
be secondary to maternal toxicity. 
Pregnancy Category C: There was no evidence of animal teratogenicity. 
шю studies have been performed in rats at doses 63 times and 
125 times the human daily dose and have revealed decreased pup weight 
gain and survival when terfenadine was administered throughout preg- 
nancy and lactation. There are no adequate and well-controlled studies in 
pregnant women. Seldane should be used during pregnancy only if the 
potential benefit justifies the potential risk to the fetus. 

Nonteratogenic effects: Seldane is not recommended for nursing women. 
The drug has caused decreased pup weight gain and survival in rats given 
doses 63 times and 125 times the human daily dose throughout preg- 
nancy and lactation. Effects on pups exposed to Seldane only during 
lactation are not known, and there are no adequate and well-controlled 
studies in women during lactation 
Pediatric use: Safety and effectiveness of Seldane in children below the 
age of 12 years have not been established 
General: Consideration should be given to potential anticholinergic (dry- 
ing) effects in patients with lower airway disease, including asthma. 
ADVERSE REACTIONS 
Experience from clinical studies, including both controlled and uncon- 
trolled studies involving more than 2,400 patients who received Seldane, 
rovides information on adverse experience incidence for periods of a 
lew ay up to six months. The usual dose in these studies was 60 m 
twice daily, but in a small number of patients, the dose was as low as 2! 
mg twice а day, or as high as 600 mg daily. 
In controlled clinical studies using the recommended dose of 60 mg 
b.i.d., the incidence of reported adverse effects in patients receiving 
Seldane was similar to that reported in patients receiving placebo. (See 
Table below.) 

ADVERSE EVENTS REPORTED IN CLINICAL TRIALS. 


Controlled Studies" INI Clinical Studies** 
Seldane Placebo — Control Placebo 
W-)) N=665 M=626°** |N=2462 N=1478 
Central Nervous System 
Drowsiness 
Headache 
Fatigue 
Dizziness 
Nervousness 
Weakness 
Appetite Increase 
Gastrointestinal System 
Gastrointestinal Distress 
(Abdominal distress, 
Nausea, Vomiting, 
Change in Bowe! habits) 
Eye, Ear, Nose, and Їз 
Ory Mouth’ Nose/Throat 
Cough 
Sore Throat 
Epistanis 
Skin 
Eruption (including rash 
and wicana) oF itching 
роо of treatment іп “CONTROLLED STUDIES" was usually 7-14 





**Duration of treatment in "ALL CLINICAL STUDIES" was up to 6 


months 
***CONTROL DRUGS: Chlorpheniramine 1201 patients), d-Chlor- 
pheniramine (189 patients), Clemastine (146 patients) 


In addition to the more frequent side effects reported in clinical trials (See 
Table), adverse effects have been reported at a lower incidence in clinical 
trials and/or spontaneously during marketing of Seldane that warrant 
listing as possibly associated with drug administration. These include 
alopecia, (hair loss or thinning), anaphylaxis, angioedema, arrhythmia 
ean ventricular tachyarrhythmia, torsade de pointes and ventricular 
brillation), bronchospasm, confusion, depression, galactorrhea, hypo- 
tension, insomnia, menstrual disorders (including dysmenorrhea), 
musculoskeletal symptoms, nightmares, palpitation, paresthesia, pho- 
tosensitivity, prolonged QT interval, seizures, sweating, syncope, tachy- 
cardia, tremor, urinary frequency, and visual disturbances. In clinical 
trials, several instances of mild, or in one case, moderate transaminase 
elevations were seen in patients receiving Seldane. Mild elevations were 
also seen in placebo treated patients. Marketing experiences include 
isolated reports of jaundice, cholestatic hepatitis, and hepatitis; in most 
cases available information is incomplete. In neither the clinical trials nor 
marketing experience is a causal relationship of liver abnormalities to 
Seldane use clear. 
OVERDOSAGE 
Information concerning possible overdosage and its treatment appears in 
Full Prescribing Information 
DOSAGE AND ADMINISTRATION 
The usual poe for adults and children 12 years and older is 60 mg 
1 tablet) twice daily. 
oduct Information as of January, 1990 Y460D 
MERRELL DOW 
Cincinnati, Ohio 45215, U.S.A. 


Merrell Dow 





Department of Otolaryngology 
Functional Endoscopic 
Sinus Surgery Symposium 
June 1-2, 1990 


Course Directors: 
Vijay K. Anand, MD 
William F. Robbett, MD 


Guest Faculty: 
William R. Panje, MD 
Rande Lazar, MD 


The goal of this symposium is to provide the participants 
an opportunity to learn functional concepts of endoscopic 
sinus surgery with didactic lectures and "hands on" lab- 
oratory experience. 


For further information: 


MANHATTAN EYE, EAR & THROAT 
HOSPITAL 
Joanne Lupetin, Administrator 
Dept. of Otolaryngology 
210 East 64th Street 
New York, New York 10021 
(212) 838-9200 Ext. 2448 
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Transderm Scop^ 


5соро!атїпе 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm $сбр is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scóp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or ina 
Controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scop provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scóp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scóp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
With the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scóp should be used with Special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
Soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 
operating dangerous machinery. A patient brochure is available. 
Drug Interactions 
Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in Pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scóp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scop is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scóp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scóp: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scóp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scóp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scop disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required, Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 


C IBA 


References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scóp* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003) 

2. Price М et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scóp, compared to 50% with Dramamine* 
(P>0.05). 
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Continui g 
Medical 
Educatio | 


Continui: g 
Medical 
Educatio 


Continuit 
Medical 
Educatio 





* Diagnostic Support. 
* Journals. 

* Drug Interactions. 

* News. 

* Ànd, more. 


As close as your own PC. 
For more information, call 
1-800-426-2873 




















B A d | | 
n 


CEFTIN пык; 
(cefuroxime axetil) 


125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tablets 


BID ога! cephalosparin therapy with 
the working community spectrum 


Allen & Hanburys у 


Research Triangle Park, NC 


Proven effective in lower respiratory 
tract infection 
Bacterial bronchitis' 


Proven effective in upper respiratory 
tract infections 
Pharyngitis" / Tonsillitis’ 


Otitis media 
Unsurpassed cephalosporin effectiveness 
BID schedule enhances compliance 


“Caused by susceptible strains of designated organisms 

See INDICATIONS AND USAGE in Brief Summary of Prescribing 
Information on adjacent page 

*Penicillin is the usual drug of choice in the treatment and prevention of 
streptococcal infections, including prophylaxis of rheumatic fever. 


Please consult Brief Summary of Prescribing Information on 
adjacent page CFT 1868 





Сеніп" Tablets BRIEF SUMMARY 
(cefuroxime axetil) 





The following is a brief summary only. Before prescribing, see complete prescribing information in 
Ceftin® Tablets product labeling 


INDICATIONS AND USAGE: Cettin* is indicated for the treatment of patients with infections caused 

by susceptible strains of the designated organisms in the following diseases: 

1. Pharyngitis and Tonsillitis caused by S pyogenes (group A beta-hemolytic streptococci). (Penicillin 
is the usual drug of choice in the treatment and prevention of streptococcal infections, including the 
prophylaxis of rheumatic fever. Ceftin is generally effective in the eradication of streptococci from 
the oropharynx. Ceftin is not indicated for the prophylaxis of subsequent rheumatic fever because 
data to support such use are not yet available.) 

2. Otitis Media caused by S pneumoniae, H influenzae (ampicillin-susceptible and ampicillin-resistant 
strains), M catarrhalis (ampicillin-susceptible strains), and S pyogenes (group A beta-hemolytic 
streptococci) 

3. Lower Respiratory Tract Infections (bronchitis) caused by S pneumoniae, H influenzae (ampicillin- 
susceptible strains), and H parainfluenzae (ampicillin-susceptible strains) 

4. Urinary Tract Infections caused by £ coli and K pneumoniae in the absence of urological 
complications 

5. Skin and Skin Structure Infections caused by S aureus and S pyogenes (group A beta-hemolytic 
streptococci) 

Bacteriological studies to determine the causative organism and its susceptibility to cefuroxime 
should be performed. Therapy may be started while awaiting the results of these studies. Once these 
results become available, antibiotic treatment should be adjusted accordingly. 
CONTRAINDICATIONS: Ceftin® is contraindicated in patients with known allergy to the cephalosporin 
group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN* IS INSTITUTED, CAREFUL INQUIRY SHOULD BE MADE 
TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO 
CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY 
TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TO ANY 
PATIENT WHO HAS DEMONSTRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN 
ALLERGIC REACTION TO CEFTIN OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE HYPERSENSI 
TIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES. 

Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad- 
spectrum antibiotics); therefore, it is important to consider its diagnosis in patients who develop 
diarrhea in association with antibiotic use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon and may permit overgrowth 
of clostridia. Studies indicate that a toxin produced by Clostridium difficile is one primary cause of anti- 
biotic-associated colitis. Cholestyramine and colestipol resins have been shown to bind the toxin in vitro. 

Mild cases of colitis.may respond to drug discontinuation alone. Moderate to severe cases should be 
managed with fluid, electrolyte, and protein supplementation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, oral vancomycin is the 
treatment of choice for antibiotic-associated pseudomembranous colitis produced by C difficile. Other 
causes of colitis should also be considered 


PRECAUTIONS: General: If an allergic reaction to Ceftin* occurs, the drug should be discontinued, 
and, if necessary, the patient should be treated with appropriate agents, eg, antihistamines, pressor 
amines, or corticosteroids. 
As with other antibiotics, prolonged use of Ceftin may result in overgrowth of nonsusceptible 
organisms. If superinfection occurs during therapy, appropriate measures should be taken. 
road-spectrum antibiotics should be prescribed with caution for individuals with a history of colitis 


Information for Patients: (Pediatric) Ceftin is only available in tablet form. During clinical trials, the tablet 
was well tolerated by children who could swallow the tablet whole. Children who cannot swallow the 
tablet whole may have the tablet crushed and mixed with food (eg, applesauce, ice cream). However, it 
should be noted that the crushed tablet has a strong, persistent, bitter taste. Discontinuance of therapy 
due to the taste and/or problems of administering this drug occurred in 13% of children (range, 2% to 28% 
across centers). Thus, the physician and parent should ascertain, preferably while still in the physician's 
Office, that the child can ingest Ceftin reliably. If not, alternative therapy should be considered 


Drug/Laboratory Test Interactions: A false-positive reaction for glucose in the urine may occur with 
copper reduction tests (Benedict's ог Fehling’s solution or with Clinitest* tablets), but not with 
enzyme-based tests for glycosuria (eg, Clinistix®, Tes-Tape®). As a false-negative result may occur in the 
ferricyanide test, it is recommended that either the glucose oxidase or hexokinase method be used to 
determine blood plasma glucose levels in patients receiving Ceftin. 

Cefuroxime does not interfere with the assay of serum and urine creatinine by the alkaline picrate 
method. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no long-term studies in animals have 
been performed to evaluate carcinogenic potential, no mutagenic potential of cefuroxime was found in 
Standard laboratory tests. 

Reproductive studies revealed no impairment of fertility in animals 


Pregnancy: Pregnancy Category В: Reproduction studies have been performed in rats and mice at doses 
up to 50 to 160 times the human dose and have revealed no evidence of impaired fertility or harm to the 
fetus due to cefuroxime axetil. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration should be given to 
discontinuing nursing temporarily during treatment with Ceftin. 


ADVERSE REACTIONS: The adverse reactions to Ceftin® are similar to reactions to other orally 
administered cephalosporins. Ceftin was usually well tolerated in controlled clinical trials. Pediatric 
patients taking crushed tablets during clinical trials complained of the bitter taste of Ceftin Tablets (see 
ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Information for Patients: (Pediatric)]. The 
majority of adverse events were mild, reversible in nature, and did not require discontinuance of the drug 
The incidence of gastrointestinal adverse events increased with the nye! recommended doses. 
Twenty-five (25) patients have received Ceftin 500 mg twice a cay for one to 2.5 months with no increase 
in frequency or severity of adverse events 

The following adverse reactions have been reported. 

Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 2.0% of patients. Diarrhea 
occurred in 3.5% of patients. Loose stools occurred in 1.3% of patients. There have been rare reports of 
pseudomembranous colitis. 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted with crushed tablets, 
complaints due to taste ranged from 0/8 (0%) in one center to 47/71 (66%) in another center. 
Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and urticaria (0.2% of patients) have 
been observed. One case of severe bronchospasm has been reported among the approximately 1,600 
patients treated with Ceftin. Of the patients treated with Ceftin who reported a history of delayed 
hypersensitivity to a penicillin and not a cephalosporin, 2.9% of patients experienced a delayed 
hypersensitivity reaction to Ceftin. 

Central Nervous System: Headache occurred in less than 0.7% of patients, and dizziness occurred in less 
than 0.2% of patients. 

Other: Vaginitis occurred in 1.9% of female patients. 

Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), ALT (SGPT, 1.6% of 
patients), and LDH (1.0% of patients) have been observed. Eosinophilia (1.1% of patients) and positive 
Coombs’ test (04% of patients) have been reported. 


In addition to the adverse reactions listed above that have been observed in patients treated with 
Ceftin, the following adverse reactions and altered laboratory tests have been reported for cephalosporin 
class antibiotics: 

Adverse Reactions: Allergic reactions including anaphylaxis, fever, colitis, renal 
dysfunction, toxic nephropathy, and hepatic dysfunction including cholestasis. 

Several cephalosporins have been implicated in triggering seizures, particularly in 
patients with renal impairment when the dosage was not reduced. If seizures associated 
with drug therapy should occur, the drug should be discontinued. Anticonvulsant therapy 
can be given if clinically indicated. 

Altered Laboratory Tests: \ncreased prothrombin time, increased BUN, increased 
creatinine, false-positive test for urinary glucose, increased alkaline phosphatase, 
neutropenia, thrombocytopenia, and leukopenia. 
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Hydrops for Inner Ear Surgery 
Electrocochleography 
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— Intraoperative Monitoring 

Implantable Hearing Devices 
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IN SEASONAL ALLERGIC RHINITIS 


ONE WORD DEFINES 
PATIENT SATISFACTION 





HISMANAL 


(ASTEMIZOLC) ^ 


THE FIRST ONCE-A-DAY ANTIHISTAMINE 


EFFICACY ALL SEASON LONG 





EFFICACY THAT LEAVES PATIENTS ALERT 


ONCE-A-DAY 





HISMANA 


(ASTEMIZOLC) ^ 


FOR PATIENT 
SATISFACTION 









Before prescribing, please consult complete prescribing information of which the following is a 
brief summary. 


DESCRIPTION 
HISMANAL* (astemizole) is a histamine H,-receptor antagonist available in scored white tablets 
for oral use 


CONTRAINDICATIONS 
HISMANAL is contraindicated in patients with known hypersensitivity to astemizole or any of the 
inactive ingredients. 


PRECAUTIONS 
General: Caution should be given to potential anticholinergic (drying) effects in patients with 
lower airway diseases, including asthma 


Caution should be used in patients with cirrhosis or other liver diseases (See Clinical Pharmacology 
section). 


HISMANAL does not appear to be dialyzable. 
Caution should also be used when treating patients with renal impairment 


Information for Patients: Patients taking HISMANAL should receive the following information 
and instructions. Antihistamines are prescribed to reduce allergic symptoms. Patients should be 
questioned about pregnancy or lactation before starting HISMANAL therapy, since the drug should 
be used in pregnancy or lactation only if the potential benefit justifies the potential risk to fetus or 
baby (see Pregnancy subsection). Patients should be instructed 1) to take HISMANAL only as 
needed, 2) not to exceed the prescribed dose, and 3) to take HISMANAL on an empty stomach, e.g., 
at least 2 hours after a meal. No additional food should be taken for at least 1 hour post-dosing 
Patients should also be instructed to store this medication in a tightly closed container in a cool, 
dry place, away from heat or direct sunlight, and away from children. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenic potential has not 
been revealed in rats given 260x the recommended human dose of astemizole for 24 months, or 

in mice given 400x the recommended human dose for 18 months. Micronucleus, dominant lethal, 
sister chromatid exchange and Ames tests of astemizole have not revealed mutagenic activity. 


Impairment of fertility was not observed in male or female rats given 200x the recommended 
human dose. 


Pregnancy: Pregnancy Category C: Teratogenic effects were not observed in rats 
administered 200x the recommended human dose or in rabbits given 200x the recommended 
human dose. Maternal toxicity was seen in rabbits administered 200x the recommended human 
dose, Embryocidal effects accompanied by maternal toxicity were observed at 100x the 
recommended human dose in rats. Embryotoxicity or materna! toxicity was not observed in rats or 
rabbits administered 50x the recommended human dose. There are no adequate and well controlled 
studies in pregnant women. HISMANAL should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. Metabolites may remain in the body for as long as 

4 months after the end of dosing, calculated on the basis of 6 times the terminal half-life (See 
Clinical Pharmacology section) 


Nursing Mothers: It is not known whether this drug is excreted in human milk. Because certain 
drugs are known to be excreted in human milk, caution should be exercised when HISMANAL is 
administered to a nursing woman. HISMANAL is excreted in the milk of dogs. 


Pediatric Use: Safety and efficacy in children under 12 years of age has not been demonstrated. 
ADVERSE REACTIONS 
The reported incidences of adverse reactions listed in the following table are derived from 


controlled clinical studies in adults. In these studies the usual maintenance dose of HISMANAL® 
(astemizole) was 10 mg once daily. 
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Percent of Patients Reporting 
Controlled Studies” 


Hismanal Placebo Classical** 
ADVERSE EVENT 


(№ = 1630) (N= 1109) (№= 304) 
Central Nervous System 


Drowsiness 
Headache 
Fatigue 
Appetite increase 
Weight increase 
Nervousness 
Dizzy 
Gastrointestinal System 
Nausea 
Diarrhea 
Abdominal pain 
Eye, Ear, Nose, and Throat 
Mouth dry 
Pharyngitis 
Conjunctivitis 
Other 
Arthralgia 























“Duration of treatment in Controlled Studies ranged from 7 to 182 Days 
**Classical Drugs: Clemastine (N = 137); Chlorpneniramine (N= 100); Pheniramine Maleate (N= 47); 
d-Chlorpheniramine (N = 20) 


Adverse reaction information has been obtainec from more than 7500 patients in all clinical trials. 
Weight gain has been reported in 3.6% of astemizole treated patients involved in controlled studies, 
with an average treatment duration of 53 days. In 46 of the 59 patients for whom actual weight 
gain data was available, the average weight gain was 3.2 kg. 


Less frequently occurring adverse experiences reported in clinical trials or spontaneously from 
marketing experience with HISMANAL include: angioedema, bronchospasm, depression, edema, 
epistaxis, myalgia, palpitation, photosensitivity, pruritus, and rash. 


Marketing experiences include isolated cases of convulsions. A causal relationship with HISMANAL 
has not been established. 


OVERDOSAGE 

In the event of overdosage, supportive measures including gastric lavage and emesis should be 
employed. Cases of overdose have been reported from foreign marketing experience. Although 
overdoses of up to 500 mg have been reported with no ill effects, cases of serious ventricular 
arrhythmias, including Torsades de pointes, following overdoses of greater than 200 mg have been 
reported. Patients should be carefully observed and ECG monitoring is recommended in cases of 
suspected overdose. An appropriate antiarrhythmic treatment may be needed. HISMANAL does not 
appear to be dialyzable. 

Care should be taken not to exceed dosing recommended in the DOSAGE AND ADMINISTRATION 
section. 

Oral 1056 values for HISMANAL were 2052 mg/kg in mice and 3154 mg/kg in rats. In neonatal rats, 
the oral LDso was 905 mg/kg in males and 1235 mg/kg in females 

NDC 50458-510-01 (10 X 10 blister) NDC 50458-510-10 (100 tablets) 

Store tablets at room temperature (59°-86°F) (15°-30°C). Protect from moisture 


U.S. Patent 4,219,559 December 1988 
JANSSEN PHARMACEUTICA INC., Piscataway, New Jersey 08854 1P41N98A-M 
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Voice Analysis of Patients Undergoing Near 
Total Laryngectomy 





At the 1989 Triological Society meeting in San Francisco, 
Calif, Drs Richard J. Lipton, Thomas McCaffrey, and Kerry 
D. Olsen, Rochester, Minn, and Bruce Pearson, Jacksonville, 
Fla, presented their findings regarding electroglotto- 
graphic voice analysis о? patients following near total 
laryngectomy. The presentation opened with a brief de- 
scription ef the rationale ^or near total laryngectomy, and 
the requirements necesszry for successful postoperative 
voice production. Electroglottography was used to analyze 
the frequency and pewer spectrum produced by normal 
male patients, as well as the group under study. А single 
patient who had suceessfu_ly undergone tracheoesophageal 
puncture, as well as a suceessful esophageal speaker, were 
included. These patients were evaluated with the electro- 
glottograph for a 16-second time period of contextual 
speech. This was an attempt to ascertain how these patients 
functioned in a social setting. 

Norma! male subjects were noted to have a rather narrow 
frequency band centered around 130 Hz. Those patients 
having undergone near total laryngectomy had a somewhat 
broader frequency spectram and lower fundamental fre- 
quency. The patient who had undergone tracheoesophageal 
puncture and the esophageal speaker had even lower 
fundamental frequencies. The investigators concluded that 
those patients who had undergone near total laryngectomy 
were able to vary their fundamental frequency in contex- 
tual speech, and they probably did it better than the single 
patient in the study who had undergone tracheoesophageal 
puncture. This was felt in part due to the preserved inner- 
vation of the vocal cord remnant of the myomucosal 
strip.— RICHARD W. WAGUESPACK, MD, Birmingham, Ala 


Update of the Cincinnati, Ohio, Experience 
With Pediatric Laryngotracheoplasty 


Dr Robin T. Cotton, Cinzinnati, Ohio, presented his expe- 
rience with 208 cases of subglottic stenosis operated on 
during the preceding 10 years. The results were presented 
at the 1989 Triological Seciety meeting in San Francisco, 
Calif, by Dr Cotton, and his associates, Robert P. Miller, 
MD, Chicago, Ill, and Steven Gray, MD, Iowa City, Iowa. 
Noting the absence of aniform grading for subglottic 
stenoses, Dr Cotton preser ted his staging system as follows: 
grade I, less than 7055 obstruction of the airway; grade II, 
70% to 9075 obstruction; grade III, 90% to 99% obstruction; 
and grade IV, total airway obstruction. Methods of recon- 
struction include anterior costal grafting (189 cases), pos- 
terior costal grafting, th» modified Rethi procedure with 
stenting (65 cases), posterior cricoid splitting with anteri- 
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or-posterior grafting, and the Evans castellation procedure. 
Dr Cotton noted that in his 98 grade II cases 95% were 
decannulated, with 8346 requiring only one procedure. Fur- 
ther, it was possible to decannulate 73 of 80 grade III (7096 
after one surgery) and 18 of 25 grade IV patients. This rep- 
resented a 92% overall decannulation rate requiring 251 
procedures on this population of 203 patients. He noted that, 
as expected, only 10 of his grade IV patients could be suc- 
cessfully decannulated after one procedure, with 13 requir- 
ing a second operation. Control of gastroesophageal reflux 
appears to be very important for achieving optimal results. 
Dr Cotton and his associates concluded by noting that 
laryngotracheoplasty is effective in this population, and 
that a significant degree of operative tailoring is necessary 
based on the severity and location of the stenosis. 
—RICHARD W. WAGUESPACK, MD, Birmingham, Ala 


Functional Results Following Mandibular 
Reconstruction 


At the Triological Society meeting in San Francisco, 
Calif, Arnold Komisar, MD, New York, NY, presented his 
Triologic thesis for which he was awarded the Mosher 
Award. Review of the literature revealed relatively few ar- 
ticles describing the functional result of mandibular recon- 
struction. Dr Komisar defined five parameters for his study: 
deglutition, mastication, cosmesis, diet tolerated, and suc- 
cess of prosthetic rehabilitation. He compared eight pa- 
tients who had undergone mandibular reconstruction with 
eight similar patients who had composite resection without 
rebuilding the mandibular arch; all patients were followed 
up for at least 1 year. Dr Komisar's findings indicated that 
patients who had undergone reconstruction had more 
problems, presumably due to increased scarring and de- 
creased lateral-medial movement necessary for chewing. 
These patients also had more difficulty swallowing and 
most were on a puree diet. Although patients who under- 
went immediate reconstruction initially looked better than 
their counterparts, their appearance often deteriorated 
with time. Cosmetic improvement was only fair for patients 
who had delayed reconstruction, probably due to the previ- 
ous scarring. 

In this study, none of the patients were able to tolerate 
full rehabilitation with dentures. For the reconstructed 
group, overall time in hospital was significantly longer. This 
increase was associated with treatment of complications 
and the need for staging of the procedure. Hospitalizations 
averaged 25 days in the reconstruction group vs only 8 days 
for those who were not so treated. In conclusion, the author 
feels that currently utilized reconstruction methods need to 
be improved and others who report results in the literature 
should inelude similar functional data. 

—RicHARD W. WAGUESPACK, MD, Birmingham, Ala 
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RHINOPLASTY 





Rhinoplasty continues to be the subject that stimulates 
the most interest at American Academy of Facial Plastic 
Reconstructive Surgery meetings. Some new concepts and 
many refinements of traditional techniques have been pre- 
sented at recent meetings, including the Fifth International 
Symposium in Toronto, Canada, the 1989 Fall Meeting in 
New Orleans, La, and the recent World Congress in Madrid, 
Spain. A recurrent theme in these presentations has been 
the creative use of multiple techniques to improve func- 
tional as well as aesthetic results. Some highlights from 
these meetings are presented. 

Dr R. Kridel, Houston, Tex, and R. Konior reported their 
experience with irradiated cartilage and rhinoplasty. They 
used irradiated homograft costal cartilage in 60 primary 
and revision rhinoplasty cases over a 4-year period. In ad- 
dition to filling contour defects, these grafts were used to 
improve function by providing support in the tip and valve 
areas. Short-term complications included three patients 
with localized infections. Those patients available for fol- 
low-up showed persistence of the grafts. Drs Ted Cook and 
Craig Murakami, Portland, Ore, presented their experience 
with nasal reconstruction using articular irradiated carti- 
lage. They similarly reported minimal complications and 
little resorption over the short term. Neither study ad- 
dressed the long-term resorption of irradiated cartilage 
that was found in the Iowa experience. Dr Е. Stucker, the 
discussant, pointed out, however, that even if there were 
some resorption long-term it would be relatively easy to add 
more material at a date several years in the future. 

There has been increased interest in the difficult prob- 
lems associated with the cleft lip nose. Dr C. Walter, 
Heiden, Switzerland, presented his extensive experience 
with the cleft lip nose at the 14th World Congress of 
Otorhinolaryngology Head and Neck Surgery in Madrid, 
Spain, September 1989. He detailed a carefully planned se- 
quential approach to correction. Skeletal malformations 
are corrected first; there is usually a maxillary hypoplasia 
on the cleft side. The cleft side of the canine fossa can be re- 
built with autogenous cartilage or bone, or an artificial im- 
plant (he uses hydroxyapatite or gortex). Attention is then 
turned to realigning the septum and columella; deviated 
septal cartilage is used as a columella strut. Finally, 
correction of the cleft-sided alar cartilage is performed. His 
individualized alar repositioning techniques include z-plas- 
ties, tissue augmentation, and various incisions in the lower 
lateral cartilages. 

Mark Connelly, La Crosse, Wis, presented a paper on the 
Surgical Correction of the Nasal Tip of the Unilateral Cleft 
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Lip Nose. One of the most difficult challenges of the rhino- 
plastic surgeon is the repair of secondary deformities of the 
unilateral cleft lip nose. The classic anatomy for the defor- 
mity has been described in the past by Huffman and Lierle 
(Plast Reconstr Surg. 1949;4:225-234). Various procedures 
have been proposed to try and correct the deformity. Con- 
nelly combined the advantages of the external approach 
with the nostril rotation procedure developed by Dr David 
Dibbell Madison, Wis (Plast Reconstr Surg. 1982;69:264- 
270). The advantages of the combined approach (Figure) 
include: (1) exposure of the cartilaginous structures without 
distortion, (2) removal of the edge of the alar rim matching 
the noncleft side, (3) complete freeing of the cleft nostril 
from the piriform aperture with rotation into a symmetri- 
cal position, (4) lengthening of the columella on the cleft 
side, (5) exact placement of permanent sutures, (6) direct 
application of onlay auricular cartilage grafts if needed, (7) 
correction of associated lip deformities, and (8) excellent 
exposure for septoplasty and/or bony work. This procedure 
has particular application for those surgeons experienced 
with external rhinoplasty who do not have large volumes of 
cleft nose cases and need another “arrow in their quiver” for 
dealing with the unilateral cleft lip nose. 

Dr Ira D. Papel, Baltimore, Md, described his experience 
with cranial bone grafts in reconstructive rhinoplasty. He 
noted that membranous cranial bone has been shown to 
undergo less resorption than endochondrial bone when used 
as onlay graft in the face. In Dr Papel’s experience, outer 
table cranial bone grafts can be harvested with minimal 
morbidity and can be performed on a routine basis with no 
prolongation of care. He demonstrated excellent results us- 
ing this cranial bone as an onlay graft and felt it was a good 
alternative to autologous cartilage and bone from other 
sites. 

Dr W. Stol, of Germany, discussed surgery for patients 





Depicts an open approach to the cleft nose rhinoplasty. 
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with difficult to eorrect nasal obstruction. He described 
valvular and vestioular causes of nasal obstruction includ- 
ing severe obliteration and presented techniques for repo- 
sitioning and realizning the lower lateral cartilages in these 
situations. At the time of the repairs, he quite freely uses 
gortex on the dorsam of the nose and tricalcium phosphate, 
if necessary to bu ld up the dorsum; beyond that he uses а 
wide range of techniques for opening up the valve and ves- 
tibular obliteraticns. 

Dr L. Berg and Dr M. E. Tardy, Jr, Chicago, Ill, presented 
a paper with models to demonstrate the dynamics of tip ro- 
tation following surgery. Variations on the technique of tip 
rotation, eg, compeete vs incomplete strip excision and sep- 
tal surgery also altered the tip dynamics. Many patient ex- 
amples were giver in comb nation with the dynamics of tip 
rotation and the inal recommendation was made that an 
incomplete strip should only be used with thicker skinned 
individuals. 

Dr F. J. Stuckerand Dr W. Shockley, Shreveport, La, dis- 
cussed postoperative airway obstruction following rhino- 
plasty. Postrhinoolasties were presented that developed 
airway breathing problems; the authors suggested that af- 
ter some of these reduction rhinoplasties there is not 
enough bone to support the upper lateral cartilages, and as 
a consequence, these low osteotomies allowed the upper 
lateral cartilages to fall in and therefore the patient has 
inspiratory nasal -ollapse. To resolve this, conchal cartilage 
grafts are placed over the bone through an external ap- 
proach to open tke airway. These results were presented 
with rhinomanometrie assessment of airflow. 

Dr R. L. Simmons, North Miami Beach, Fla, outlined his 
techniques of approach to the nasal tip. The author stated 
that in 20% of his cases he performs a classic Goldman tip 
technique, 60% a modified Goldman tip technique, and 20% 
straight horizontzl division with an intact strip remaining 
in the nose. Differences between the excisional technique 
(or intact strip technique) or the incisional technique of 
Goldman were outlined. The problems of the classic Gold- 
man tip technique were avoided in most circumstances by 
suturing the cart lages together with 5-0 nylon, thus pre- 
venting some of tne retation and additionally some of the 
postoperative tip rregularities that have been noted in the 
past. Other metheds of avoiding problems associated with 
the Goldman tip were outlined, including avoidance of low- 
ering the septum :00 much, and excessive alar cartilage ex- 
cisions. 
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Dr D. M. Toriumi and Dr C. M. Johnson, New Orleans, La, 
discussed the external rhinoplasty approach to revision of 
the nose utilizing the septum and conchal cartilage for 
grafts. Asymmetries of the nasal tip and dorsum postoper- 
atively were treated readily with these grafts. Classic 
spreader grafts sutured between the upper lateral cartilage 
and septum were used to enhance both the airway and also 
for external cosmesis. It was pointed out that tip grafts 
were essential in revision to contour the tip and to establish 
projection parameters. A video was used to demonstrate 
techniques for reconstituting the normal nasal configura- 
tion in secondary rhinoplasty. 

Dr Toriumi and Dr M. E. Tardy, Chicago, Ill, outlined a 
technique of composite graft repair of retracted alae. The 
etiology of this is primarily over resection of cephalic lat- 
eral cartilage during primary rhinoplasty surgery with re- 
sultant scar contracture. This results in alar columellar 
disharmony; with their composite graft repair, normal re- 
lationships are reconstituted. The technique involves plac- 
ing a composite graft of auricular cartilage cephalic to the 
remaining segment of the lower lateral cartilage. Many ex- 
cellent results were presented. 

Dr R. A. L. Younger, Vancouver, Canada, outlined an ap- 
proach to patients with severe alar valvular collapse. The 
etiology of alar valvular collapse was presented and three 
modifications of a single technique for approaching these 
were outlined with 37 patients as examples. Patients with 
normal nasal configuration had large conchal cartilage 
grafts placed into the nose in combination with a so-called 
Camber-inducing suture to flare out the nose in the valvu- 
lar area. Patients with decreased tip projection were 
treated in a similar fashion, however, tip and supratip 
grafts were used in addition to restore normal profile 
parameters of the nose. Patients with a very narrow 
supratip area were treated in a similar fashion, however, 
the upper lateral cartilages were separated from the sep- 
tum and reattached to the conchal cartilage grafts to affect 
not only improved cosmetic, but enhanced physiologic 
function to the nasal valve area. Mediolateral diameters of 
the nasal valve area were measured preoperatively and 
postoperatively, and the results demonstrated a dramatic 
improvement, not only cosmetically but physiologically. 
— WAYNE F. LARRABEE, JR, MD, Seattle, Wash, and RITCHIE 
А. YOUNGER, MD, Vancouver, Canada 
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“In allergic rhinitis 





Water makes the 
difference... 

E Significantly less stinging and 
burning than Nasalide" 

E \X/ater-based formulation 


proven safe and gentle enough 
for pediatric patients 6 years or older 


With outstanding 
efficacy 


E Unsurpassed efficacy vs. the other 
nasal steroid" 


E Superior to cromolyn sodium іп 
relieving total hay fever symptoms? 


E" beclomethasone dipropionate, 
monohydrate Nasal Spray, 0.042%’ 


Water-based formulation for 
greater patient comfort’ 


' "Calculated on the dried basis 
Nasallde (flunisolide) 15 a registered trademark of Syntex Laboratories, Inc 
Please see brlef summary of prescribing information and references on following page 
Copyright © 1990, Schering Corporation. All rights reserved 
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. References: 1. Bronsky EA, Tarpay M, Tinkelman DA, Bush JK. A comparison of two dosing regimens of 





beclomethasone dipropionate aqueous nasal spray and flunisolide nasal m the treatment of acute sea- 
sonal rhinitits. Immunol & Allerg Pract. 1987:1X(5):165/11-170/16. 2. Anderson P, Boyd G, Chatterjee SS, et al. 
A comparison of beclomethasone dipropionate aqueous nasal spray and beclomethasone dipropionate pres- 
surized nasal spray in the management of seasonal rhinitis ir adults and children. Clinical study report, 1985. 
3. Morrow-Brown H, Jackson РА, Pover GM. A comparison of beclomethasone dipropionate aqueous nasal 
"spray and sodium RU nasal spray in the management of seasonal allergic rhinitis. А//елдо/ Immu- 
nopathol. 1984;12:355-361. 


VANCENASE’ AQ 

brand of beclomethasone dipropionate, monohydrate 
Nasal Spray 0.042%* 
FOR INTRANASAL USE ONLY 


*calculated on the dried basis 


INDICATIONS AND USAGE — VANCENASE AQ Nasal Spray is indicated for the relief of the symptoms of 
seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
shown that significant symptomatic relief was obtained within three days. However, symptomatic relief may 
Not occur in some patients for as PN as two weeks. VANCENASE AQ Nasal Spray should not be continued 
beyond three weeks in tne absence of significant symptomatic improvement. VANCENASE AQ Nasal Spray 
should not be used in the presence of untreated localized infection involving the nasal mucosa 
VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
surgical removal 
піса! studies have shown that treatment of the symptoms associated with nasal polyps may have to be 
continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
опр due to pops can occur after stopping treatment, depending on the severity of the disease 
ONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 


use. 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency. 

When transferred to VANCENASE AQ Nasal Spray, careful attention must be given to patients previously 
treated for prolonged periods with systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid a decrease in systemic corticoste- 
foids may cause a severe exacerbation of their Symptoms ( 

Studies have shown that the combined administration of alternate day prednisone systemic treatment and 
orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic dose 
of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution in 
patients already on alternate day prednisone regimens for any disease 

If recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly 
sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. It 
such changes occur, VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted 
Poors {ог discontinuing oral steroid therapy. ; 

CAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 
toms of withdrawal, e.g., joint and/or muscular pain, lassitude and depression. Rarely, immediate hypersen- 
sitivity reactions may occur after the intranasal administration of beclomethasone. 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteroids. Although these have not 
been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained 

In clinical studies with beclomethasone dipropionate administered intranasally, the development of 
localized infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local therapy or discontinuance of treatment 
with VANCENASE AQ Nasal Spray. 

It persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ Nasal 


pray 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spray may suppress HPA function. 

VANCENASE AQ Nasal Spray should be used with caution, il at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract, or in untreated fungal, bacterial, systemic viral infections, or 
ocular herpes simplex 

For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal pus, the spray must be able 
lo enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
considered adjunctive therapy to surgical removal and/or the use of other medications which will permit 
effective penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form of 
treatment 

As with any long-term treatment, patients el VANCENASE AQ Nasal Spray over several months or 
longer should be examined periodically for possible changes in the nasal mucosa 

ecause of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 
recent nasal septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has 
occurred. 

Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore, larger than recommended doses should be avoided 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 
weeks by inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity, 
Mutagenic studies have not been performed. 

Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation roule. 

Pregnancy Category C: Like other corticosteroids, parenteral (subcutaneous) beclomethasone dipro- 
pionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies beclomethasone was found to produce fetal 
resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of the 
thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone dipropionate 
was administered by inhalation at ten times the human dese or orally at 1000 times the human dose. There 
аге по adequate and well-controlled studies in pregnant women Beclomethasone dipropionate should be 
used during megan only if the potential benefit justifies the potential risk to the fetus. 
Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticoste- 
roids during pregnancy. Such infants should be carefully observed. 

Nursing Mothers: 1! is not known whether beclomethasone dipropionate is excreted in human milk 
Because other corticosteroids are excreted in human milk, caution should be exercised when VANCENASE 
AQ Nasal Spray is administered to nursing women. 

Pediatric Use: — Salely and effectiveness in children below the age ol 6 years have not been established 
ADVERSE REACTIONS In general, side effects in clinical studies have been primarily associated with 
irritation of the nasal mucous membranes. Rarely, immediate hypersensitivity reactions may occur after the 
intranasal administration of beclomethasone dipropionate 

Adverse reactions reported in controlled clinical trials and open studies in patients treated with 
VANCENASE AQ Nasal Spray are described below. 

Mild, transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has 
been reported in up to 24% of patients treated, including occasional sneezing attacks (about 4%) occurring 
immediately following use of the inhaler. In patients experiencing these symptoms, none had to discontinue 
treatment. The incidence of irritation and sneezing was approximately the same in the group of patients who 
ee к in these studies, implying that these complaints may be related to vehicle components of 

'ormulation. 

Fewer than 5 per 100 patients reported headache, nausea or lightheadedness following the use of 
VANCENASE AQ (beclomethasone dipropionate. monohydrate) Nasal Spray. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea and tearing eyes 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been И following the intranasal administration о! aerosolized corticosteroids (see PRECAUTIONS) 
OVERDOSAGE When used at excessive doses, systemic corticosteroid effects such as hypercorticism 
and adrenal suppression may appear. If such changes occur, VANCENASE AQ Nasal Spray should be 
discontinued slowly consistent with accepted procedures for discontinuing oral steroid therapy. The oral 
LDs 01 beclomethasone dipropionate is greater than 1 g/kg in rodents. One bottle of VANCENA‘ 3 AQ Nasal 
Spray contains beclomethasone dipropionate, monohydrate equivalent to 10.5 mg of beclomethasone 
dipropionate: therefore, acute overdosage is unlikely. 


Schering Corporation 
Kenilworth, NJ 07033 USA 


Revised 8/88 16102202-J8S 
Copyright © 1987, 1988, Schering Corporation. All rights reserved. VP-148/16385506 























YOU KNOW, ROBERTS, 
IT WASN'T MY IDEA TO HIRE YOU. 
IM NOT IN BUSINESS TO DO FAVORS, 
I'VE GOT BUILDINGS TO PUT UR 





OH, I TOOK YOU ON, SURE, BUT 
I NEVER BELIEVED YOU COULD 
(IAKE IT. BACK BREAKING WORK. 
ROTTEN WEATHER... 


BUT YOU DO GOOD 

WORK, ROBERTS, ALL I EVER 
AND STARTING MONDAY NEEDED 
I KNOW YOULL BE WAS A 

A GOOD FOREMAN, CHANCE, 





Everybody deserves 
achance to 
make it on their own. 


The National Urban League is 
dedicated to achieving equal 
opportunity for all. And you can 
help. Contact your local Urban 
League or write: 





National Urban League 


500 East 62nd Street 
New York, N.Y. 10021 








A Public Service of This Magazine 
Gahi & The Advertising Council 








SUN YALLEY RETREAT 
in 
OTOLARYNGOLOGY-HEAD & NECK SURGERY 





Sponsored by: 
The Department of Otolaryngology-Head & Neck Surgery 
Johns Hopkins School of Medicine 
and Greater Baltimore Medical Center 


"eaturing The Famous Relax At The 
jlver Creek, Wood River m August 1-4, 1990 — E ini che 
un Valley Inn 
And Sawtooth Nat. Park Outstanding Teaching y 
Trout Fishing Waters Incomparable Recreation Registration 
limited to 38 
Guest Faculty Course Directors 
Charles W. Cummings, MD Michael E. Johns, MD 
John W. House, MD James H. Kelly, MD 
Jack Gluckman, MD William J. Richtsmeier MD, PhD 


pntact James H Kelly,MD, 6701 N Charles, Baltimore, Md. 21204 (301)828-2151 








NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 
announce post graduate courses in 


TEMPORAL BONE SURGICAL DISSECTION | 
A REVIEW COURSE IN OTOLOGIC SURGERY ( ( 
April 19-21, 1990 as ee 

October 4-6, 1990 | 


January 17-19, 1991 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections | Laser Microsurgery 
*Mastoidectomy *Canal Wall Up & Down Techniques 

*Facial Recess Techniques “Cochlear Implant Approaches | 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 


*Stapedectomy Techniques ^ “Homograft Tympanoplasty Techniques The way It Was 
Each dissection in the well equipped temporal bone laboratory will 


be preceded by video tape instruction and closed circuit television П leant to be 
demonstration. Stress will be placed on femporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 


AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. i [^ Hn {= D 
Timothy J. Siglock, M.D. 
Toni Levine, M.D. Ww Ww 

For Further Information, contact: Stanley Yankelowitz, M.D. 


Arthur Tortorelli, Technical Director Instruments and Lasers for Medicine 


Temporal Bone Laboratory 
New York Eye & Ear Infirmary 


310 East Fourteenth Street Chairman, Department of 
New York, New York 10003 Otolaryngology/HNS 
(212) 598-1395 Frank E. Lucente, M.D. 








Smith & Nephew . 


Smith & Nephew Richards Inc. 


2925 Appling Road, Bartlett, TN 38133 
(901) 373-0200 Toll Free 1-800-821-5700 
Telefax (901) 373-0220 


Smithz-Nephew RICHARDS 


62-11702| 





open structure — 
rhinoplasty 


New Orleans April 5, 6, 7 1990 


An in depth course in the technique of Open Structure 
Rhinoplasty as recently described by Johnson and 
Toriumi in Open Structure Rhinoplasty, Saunders 1989. 
Utilizing the exposure provided by the open approach, 
this method of rhinoplasty emphasizes sophisticated 





cartilage grafting techniques to build a strong, well- 
structured nasal skeleton with an elegant, natural 
nasal contour. 


COURSE DIRECTOR SPONSORED BY 

CALVIN M. JOHNSON, JR., M.D. THE AMERICAN ACADEMY OF FACIAL 

Hedgewood Surgical Center PLASTIC AND RECONSTRUCTIVE SURGERY 

Tulane University Medical School TULANE MEDICAL CENTER — 

New Orleans, Louisiana DEPARTMENT OF OTOLARYNGOLOGY — 
HEAD AND NECK SURGERY 


For more information contact: Calvin M. Johnson, M.D. (504) 895-7642 
Hedgewood Surgical Center 2427 St. Charles Ave. New Orleans, LA 70130 








Temporal Bone Surgical Dissection Course 


May 9-12, 1990 November 7-10, 1990 UNIL A SE 


Sponsored by: 


| Midwest Ear Institute, and Trinity Lutheran Hospital, Microsurgical CO, Laser 
Kansas City, Missouri 
m Smallest Spot 
Course description: . Au 
This intensive 3% бау course is designed to provide m Optimum Precision 
emphasis on the surgical and anatomical approaches to m Smallest Package 
the temporal bone utilizing temporal bone dissections, B No Articulated Arm 


observations of live surgery, videotapes and lectures. 


ш User Friendly 


Course fee: ш Always Available 
$500 per each physiciam; six physicians per course. CME 


Credit Category 1 30 hours 1 i АЛ Ер 
For further information, contact: чт т 


А Melinda Loran, Course Coordinator Instruments and Lasers for Medicine 
Midwest Ear Institute, Inc. 
2940 Baltimcre, Ave. 
Kansas City, Missouri 64108 
(816) 531-0903 








Ceclor 


Cefaclor 





Established therapy 


for today’s patients 





For adults...250 mg T.I.D. 


for bacterial sinusitis" 


ш Effective single-agent therapy with 
demonstrated clinical efficacy 


m Has alow incidence of GI side effects 


e 
e: 


m Available in 250-mg and 
500-mg Pulvules* 


*Due to susceptible strains of indicated organisms. 





Prescribe with confidence 


Briet Summary. 

Consult the package literature for prescribing information. 

Indication: Otitis media caused by Streptococcus pneumoniae, Haemophilus influen- 
гае, Staphylococci, and Streptococcus pyogenes (group A f -hemolytic streptococci) 

Upper respiratory infections, including pharyngitis and tonsillitis, caused by 
S, pyogenes (group A B-hemolytic streptococci). 

Contraindication: Known allergy to cephalosporins. 

Warnings: CECLOR SHOULD ВЕ ADMINISTERED CAUTIOUSLY TO PENICILLIN- 
SENSITIVE PATIENTS. PENICILLINS AND CEPHALOSPORINS SHOW PARTIAL 
CROSS-ALLERGENICITY. POSSIBLE REACTIONS INCLUDE ANAPHYLAXIS 

Administer cautiously to allergic patients. 

Pseudomembranous colitis has been reported with virtually all broad-spectrum 
antibiotics. It must be considered in differential diagnosis of antibiotic-associated 
diarrhea. Colon flora is altered by broad-spectrum antibiotic treatment, possibly result- 
ing in antibiotic-associated colitis. 

Precautions: 

+ Discontinue Ceclor in the event of allergic reactions to it. 

* Prolonged use may result in overgrowth of nonsusceptible organisms 

* Positive direct Coombs' tests have been reported during treatment with 
cephalosporins. 

+ Ceclor should be administered with caution in the presence of markedly impaired 
renal function. Although dosage adjustments in moderate to severe renal impairment 
are usually not required, careful clinical observation and laboratory studies should be 
made. 

+ Broad-spectrum antibiotics should be prescribed with caution in individuals with a 
history of gastrointestinal disease, particularly colitis. 

+ Safety and effectiveness have not been determined in pregnancy, lactation, and infants 
less than one month old. Ceclor penetrates mother's milk. Exercise caution in prescrib- 
ing for these patients 

Adverse Reactions: (percentage of patients) 


Therapy-related adverse reactions are uncommon. Those reported include: 
+ Hypersensitivity reactions have been reported in about 1.5% of patients and include 
morbilliform eruptions (1 in 100). Prurtus, urticaria, and positive Coombs' tests each 
occur in less than 1 in 200 patients. Cases of serum-sickness-like reactions have been 
reported with the use of Ceclor. These are characterized by findings of erythema multi- 
forme, rashes, and other skin manifestations accompanied by arthritis/arthralgia, with 
or without fever, and differ from classic serum sickness in that there is infrequently 
associated lymphadenopathy and proteinuria, no circulating immune complexes, and 
no evidence to date of sequelae of the reaction. While further investigation is ongoing, 
serum-sickness-like reactions appear to be due to hypersensitivity and more often 
occur during or following a second (or subsequent) course of therapy with Ceclor. Such 
reactions have been reported more frequently in children than in adults with an overall 
occurrence ranging from 1 in 200 (0.5%) in one focused trial to 2 in 8,346 (0.024%) in 
overall clinical trials (with an incidence in children in clinical trials of 0.055%) to 1 in 
38,000 (0.003%) in spontaneous event reports. Signs and symptoms usually occur a 
few days after initiation of therapy and subside within a few days after cessation of 
therapy; occasionally these reactions have resulted in hospitalization, usually of short 
duration (median hospitalization = two to three days, based on postmarketing surveil- 
lance studies). In those requiring hospitalization, the symptoms have ranged from mild 
to severe at the time of admission with more of the severe reactions occurring in chil- 
dren. Antihistamines and glucocorticoids appear to enhance resolution of the signs and 
symptoms. No serious sequelae have been reported. 
* Stevens-Johnson syndrome, toxic epidermal necrolysis, and anaphylaxis have been 
reported rarely. Anaphylaxis may be more common in patients with a history of peni- 
cillin allergy. 
+ Gastrointestinal (mostly diarrhea): 2.5% 
+ Symptoms of pseudomembranous colitis may appear either during or after antibiotic 
treatment 
* As with some penicillins and some other cephalosporins, transient hepatitis and 
cholestatic jaundice have been reported rarely. 


For children...new B.I.D. 


dosing for otitis media’ 


= For Oral Suspension, 187 mg/5 mL, 
50-mL and 100-mL bottles 


= For Oral Suspension, 
375 mg/5 mL, 50-mL and 
100-mL bottles 


afe 








* Rarely, reversible hyperactivity, nervousness, insomnia, confusion, hypertonia, dizzi- 
ness, and somnolence have been reported 

* Other: eosinophilia, 236; genital pruritus or vaginitis, less than 1% and, rarely, throm- 
bocytopenia and reversible interstitial nephritis. 

Abnormalities in laboratory results of uncertain etiolog 

* Slight elevations in hepatic enzymes. 

+ Transient lymphocytosis, leukopenia, and, rarely, reversible neutropenia. 

* Abnormal urinalysis; elevations in BUN or serum creatinine. 

* Positive direct Coombs’ test. 

+ False-positive tests for urinary glucose with Benedict's or Fehling's solution and 
Clinitest® tablets Dut not with Tes-Tape® (glucose enzymatic test strip, Lilly) 

PA 7602 AMP [0526890U] 
Additional information available to the profession on request from 

Eli Lilly and Company, Indianapolis, Indiana 46285 





Eli Lilly Industries, Inc | 
Carolina, Puerto Rico 00630 

A Subsidiary of Eli Lilly and Company 
Indianapolis, Indiana 46285 


CR-5017-T-949316 © 1989, ELI LILLY AND COMPANY 





HOUSE EAR INSTITUTE 
$$$ SS ST 


a 
TEMPORAL BONE SURGICAL DISSECTION COURSES — 1990 
— ———————— E 


Intensive One Week Courses (CME 53 ш», 


Hand pieces, burrs and basic equipmenta 










» The course is designed for the practicing otolaryngolog nd s sident in training, 
2 special emphasis on the common problems encountexed їп daily practi 
| thec nts dissect temporal bones ar ected telecasts 
edited tapes. ag lecture he Aims d t 1e techniques of témporal bore s 





















November 11-16 " 990 


| 
i December 9-13, 1990 


- у 25-March 2, 1990 10-15, 1990 
March 25-30, 1990 September 16-21, 19 
April 22-26, 1990 October 14-19, 1990 


Physicians $975.00 





Antonio De la Cruz, M.D., Director of Education T2 
House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 * (213) 483-4431 





THE VOICE FOUNDATION 
NINETEENTH ANNUAL SYMPOSIUM 
CARE OF THE PROFESSIONAL VOICE 

to be held at ® 

ROTEL WARWICK UN ILASE 
Philadelphia, Pennsylvania . . 
the ba June LE 1990 Microsurgical CO, Laser 


In. association with 


Jeffersor Medical College 


Thomas Jefferson University 


Curtis Institute of Music The ideal Laser 


University of Wisconsin-Madison 

Vocal Dynamics Laboratory of Lenox Hill Hospital for Otolaryngology 
And 

The Academy of Vocal Arts 


Wilbur James Gould, M.D., and 


Robert Thayer Sataloff, M.D., D.M.A., Co-Chairmen d { A A E D 
j т т 


For further information, call or write Instruments and 1 asers for Medicine 
THE VOICE FOUNDATION 
40 Wes= S7th Street, Rm. 300 
New York, New York 10019 
(2129 581-2530 








THE AMERICAN ACADEMY OF COSMETIC SURGERY 


in cooperation with 
THE AMERICAN SOCIETY OF LIPO-SUCTION SURGERY 





presents 
a 


*RISK MANAGEMENT WORKSHOP" 


EMPHASIZING AMBULATORY SURGERY 
AND 
PROFESSIONAL MARKETING 


HOWARD A. TOBIN, M.D. 
Program Director 


FACULTY WILL INCLUDE EXPERTS 
FROM THE FIELDS OF: 


* MEDICAL JURISPRUDENCE 
* COSMETIC SURGERY 

* AMBULATORY SURGERY 

* ACCREDITATION 

* MARKETING 

* MALPRACTICE INSURANCE 





MARCH 16, 17, 18, 1990 


For further details 


and registration, contact at the 
Ms. Cathey MeMarin SCOTTSDALE HILTON RESORT 
A.A.C.S. Executive Director 6333 North Scottsdale Road 
159 East Live Oak Avenue, Suite 204 Scottsdale, Arizona 85253 
Arcadia, CA 91006 Phone (602) 948-7750 


Phone (818) 447-1579 
FAX: (818) 447-7880 





Ке. Еми Кюз еми 


When you need precision, don't settle for less than the 
best. Whether it’s a stapedotomy or vocal cord surgery, I.L. MED 
is the only choice. 

1.1. Mec's UNILASE® CO, Laser is the smallest, most 
precise CO, Laser available. It is optimum precision in a user 
friendly package and is ready for use at a moment's notice. 

1. Med has replaced the cumbersome articulated arm CO, laser 
with a state of the art microsurgery tool. 
X UNILAS= CO, Laser. It's affordable. It's dependable. And 
it's the first CO; miciosurgical laser that will meet your expectations. 


© 1990, I.L. Med, Inc. UNILASE іе a registered trademark of I.L. Med, Inc. Patent no. 4856512. Additional patents pending. 








Laser omes Ede 
The way it was meant to dé. 


UNILASE 


Microsurgical CO, Laser 


The ideal Laser for 
Otolaryngology 


For more details and a VHS video of 
the UNILASE CO, laser being used in 
surgery, call the Marketing Department 
at (800) 662-2660, (508) 660-2660. 


LL. 


Instruments and Lasers for Medicine 


I.L. Med, Inc. 
591B Providence Highway 
Walpole, MA 02081 
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INTRODUCE - 
THE OLDEST 
ADVANCE 
In MEDICINES. 





























Its called talking. If your older patients don’t 
ask you about the prescriptions they've been 
given, make it a point to tell them what they 
need to know. Make sure they know the 
medicine’s name, how and when to take it, 
precautions, and possible side effects. En- 
courage them to write down the information and 
ask you questions about things they don’t 
understand. 

You'll also want to take a complete medica- 
tions history including both prescription and 
non-prescription medicines. The history can 
alert you to the potential for drug interactions 
and help you simplify their regimen. 

Re-introduce the oldest advance in 
medicines. Make talking a crucial part of your 
practice. Because good, clear communication 
about medicines isn't a thing of the past. It's the 
way to a healthier future. 


Before they take it, 
talk about it. 


М Ҝ National Council on 

А K Patient Information and Education. 
666 Eleventh St. N.W. Suite 810 

Washington, D.C. 20001 





Lots of smart 


companies have high 
blood pressure control 


programs. 


ITT LI 


Burtington 
AAS SACHUSETTS MUTUAL àd 


4 


IFE INSURANCE COMPANY 


Campbell ie. Company 


blapmingdale's 


What about yours? 
Uncontrolled high blood pres- 
sure is a major health problem. 
About 26 million workdays and 
billions of dollars are lost each 
year because of it. 

But high blood pressure can 
be easily detected and 
controlled. Proper treatment, 
every day, can prevent heart 
failure, kidney disease, stroke 
and premature death caused by 
high blood pressure. 

Many companies, large and 
small, have successful on-the- 
job high blood pressure 
programs for their employees 
and management. Look into it. 
You can save time and money. 
And protect your employees’ 
health. To find out the whole 
story write: 

Ms. Judie LaRosa 

Worksetting Programs 

Coordinator 
National High Blood Pressure 


Education Program 
Bethesda, MD 20205 


High blood pressure. 
Treat it and live. 
National High Blood Pressure Education Program 


National Heart, Lung, and Blood Institute, 
U.S Department of Health and Human Services 











Propylene glycol 
provides long- lasting 


B Extraordinary р 
mR a. ай mo 
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(flunisolide) Кё? чөп 


Brief Summary 
Description: Each bottle of NASALIDE * (flunisolide) nasal solution сс 
tains flunisolide in a solution of propylene glycol, polyethylene glycol 
3350, citric acid, sodium citrate, butylated hydroxyanisole, edetate dis 
odium, benzalkonium chloride, purified water, with NaOH and/or НС! 
added to adju ist the pH. It contains no fluorocarbons 
Indications: For topical treatment of the symptoms of seasonal or 
perennial rh n effectiveness of or tolerance to conventional 
treatment is unsatisfactory 
Improvement is based on a local effect rather than systemic absorp: 
tion. Improvement is usually apparent within a few days after sta 
Nasalide but may take long as 2 weeks in some 
Although systemic effec are minimal at recommended 
Nasalide should not be continued beyond 3 weeks in the absence 
of significant symptomatic improvement. Nasalide should not be used 
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Commentary 


‘Nothin’ Remains Quite the Same’ 


hroughouttbe history of medicine 
"changes in latitudes, changes in 
attitudes" ("Changes ir Latitudes, 
Changes in Attitudes." Jimmy Buffet, 
1977), have beer chzracteristic. This 
familiar refrain from ore of Jimmy 
Buffet's hits reflects what has occurred 
in head and neck surgery the past 
three decades. Over the past 30 years 
the American Board of Otolaryngol- 
ogy has steadily mcreased the require- 
ments forapproved training in general 
surgery in addition їс lengthening the 
duration of the trairing in otolaryn- 
gology that is required to become 
board certified. During chis decade, 
further requirements haze been im- 
posed such that all individuals who 
wish to become board certified must 
now have 5 years of approved post- 
graduate resideney training, at least 1 
year of which must be in zeneral sur- 
gery. Today, approximately 25% of the 
residency programs in ocolaryngolo- 
gy-head and neck surgery throughout 
the United States require 6 years of 
training, including 2 years of approved 
residency in general surgery prior to 
beginning the formal traming in oto- 
laryngology-head anc neck surgery. In 
1989, 50% of the candidates for the 
American Boarc of Otclaryngology 
Certification Examination had 2 years 
of approved training prier to begin- 
ning the formal otolzryngology-head 
and neck surgery phase of their grad- 
uate medical e«uca-ion. These in- 
creased standarcs ard requirements 
have led to a much better and more 
fully prepared individual in the spe- 
cialty, and have resulted in more and 
more major head and neck surgery be- 
ing performed by otolaryngologist- 
head and neck surgeons today than 
was the case in prior generations. 
Other changes have occurred as 
well. For example, in the past 24 years 
60% of the 2142 articles cn head and 
neck surgery published in the English 
language have been suthcred by oto- 
laryngologist-head and neek surgeons. 
This is not an unexpected finding in 
view of the traditional interest the 
specialty has had in head and neck 


medical and surgical problems. 
Changes have occurred in the 
breadth of operating experience af- 
forded to residents in training in oto- 
laryngology-head and neck surgery. 
Comparison of 1988 operative data 
from residents completing training in 
both general surgery and otolaryngol- 
ogy-head and neck surgery reveals 
that otolaryngology-head and neck 
surgery residents overall perform 4.7 
times more head and neck procedures 
than general surgery residents do 
(45 701/277 vs 34 510/988, respectively) 
(Table 1). Although otolaryngology- 
head and neck surgery residents per- 
formed only 20% of all thyroidectomy 
operations performed by both groups 
of residents completing training, the 
average number of thyroidectomies 
performed by each group was 10, thus 
making the thyroid surgery training 
equivalent for both specialties. Indi- 
vidual otolaryngology-head and neck 
surgery residents performed 15 times 
the number of radical neck dissections 
that general surgery residents did and 
7% times the number of parotidecto- 
mies. The experience of otolaryngolo- 
gy-head and neck surgery residents in 
floor of mouth, buccal mucosa, and 
tongue resections, and other major re- 
sections of lesions of the head and neck 
was 18 times that of general surgery 
residents. If lip surgery cases and tra- 
cheotomies are excluded from both 
specialties' operative experience data 
and only major head and neck proce- 
dures are included, otolaryngology- 
head and neck surgery residents per- 
form over 10 times the number of op- 
erations in the head and neck that 
general surgery residents perform. 
One Residency Review Committee for 
Surgery Program Statistical Analysis 
Report indicates that as few as 13 head 
and neck operations per finishing res- 
ident places that surgery program in 
the 33rd percentile of all general sur- 
gery programs. In that report trache- 
otomies accounted for most of the 13 
operations. Although comparable Res- 
idency Review Statistics are not avail- 
able in the identical format from the 
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Residency Review Committee for Oto- 
laryngology, the median number of 
similar head and neck operations by 
otolaryngology-head and neck surgery 
residents who completed training in 
1989 and/or applied for the certifica- 
tion examination was 152. Thus from 
these data it is clear that most head 
and neck surgery training today occurs 
in otolaryngology-head and neck sur- 
gery residency programs. This obser- 
vation is further supported by the fact 
that of the 16 fellowships for Advanced 
Training in Head and Neck Oncologic 
Surgery approved by The Joint Coun- 
cil for the Society of Head and Neck 
Surgeons and the American Society 
for Head and Neck Surgery, 13 of them 
are in departments of otolaryngology- 
head and neck surgery. 

Changes also were noted by the late 
Richard H. Jesse, MD, in the Hayes 
Martin lecture to the Society of Head 
and Neck Surgeons in 1981.' He noted, 
... "History has taught us that con- 
centrated head and neck cancer train- 
ing is rarely used by general and plas- 
tic surgeons."; ...“These data are 
probably the indicators of the future. 
Otolaryngologists who have had a can- 
cer fellowship will become the profes- 
sors. ... Those who prefer an office 
practice will migrate to the smaller 
towns and become the referral base. 
General surgeons, even though fellow- 
ship-trained, will continue to experi- 
ence a drop in patient referrals and 
will cease to use this training. Those 
who have only residency experience 
will not develop enough motivation, 
interest, and experience to even want 
to do this work. Plastic surgeons, even 
though trained in head and neck can- 
cer, will by temperament, referral pat- 
terns, or the lure of а more lucrative 
practice not be interested in extirpa- 
tive work, but may continue to be 
interested in participating in the re- 
constructive aspects of the surgery." It 
would appear that Dr Jesse's prophecy 
has been fulfilled. 

There are many more facts to sup- 
port "those changes in latitudes, 
changes in attitudes, nothin' remains 
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Comparison of 1988 Operative Log Data 
Otolaryngology-Head and Neck Surgery and Surgery 


Head and Neck * 


Otolaryngology-Head 


& Neck Surgeryt Surgeryt 
(277 Residents) (988 Residents) 





Lips, resections of lesions 





Tongue, resections of lesions 


1229 623 
567 








Floor of mouth /buccal mucosa, resections of 
lesions 


566 





Other major, resections of lesions 





Parotidectomy 





Other salivary glands 





Radical neck dissection 





Resections of mandible or maxilla 





Thyroidectomy 





Parathyroidectomy 
Esophageal diverticulectomy 








Tracheotomy 
Other major surgery (nose, maxilla, sinuses) 








Total 


* Excluding maxillofacial trauma. 
TAmerican Board of Otolaryngology Database. 


+Data from surgery Residency Review Committee, 1989. 


quite the same” refrain. But to con- 
tinue with such documentation only 
further embellishes the points already 
made. Based on the foregoing, it seems 
clear that the specialty of otolaryngol- 
ogy-head and neck surgery truly is 
where the future for progress and im- 
proved health care for patients with 
head and neck medical and surgical 
problems and better training for phy- 
sicians rests. 

Some argue that the specialty of 
otolaryngology-head and neck surgery 
is trying to claim exclusive domain for 
head and neck medicine and surgery. 
No one in the organized specialty of 
otolaryngology-head and neck surgery 
has ever espoused that; however, other 
disciplines have made such statements 
and unfounded allegations. When con- 
sidering such statements one must 
ask, “Does surgery believe in turn that 
only general surgeons have exclusive 
rights to all of surgery?” Of course not, 
that would be unreasonable as well as 
unacceptable in medicine today. 

Some have said the head and neck is 
not an organ system as such, and 
therefore should not be identified with 
any medical discipline. The same or 
similar argument could be made, how- 
ever, for thoracic surgery. Some argue 
that otolaryngology-head and neck 
surgery as a name for the specialty in- 
fringes on neurosurgery and possibly 
ophthalmology. Yet no one who is in- 
formed about medicine seems really 


confused about the domain of the dis- 
ciplines of neurosurgery or ophthal- 
mology. $ 

There are those who årgue also that 
one specialty has been taking care of 
such surgical problems well for many 
years and there is no need or reason for 
another specialty to become active in 
the field or to take on more responsi- 
bility for patients with such problems. 
A viewpoint like that, however, is 
surely anticompetitive. The specialty 
that provides the best care or as good 
or better care should be able to offer 
that care unencumbered by such a re- 
strictive perspective. 

Why have changes occurred? The 
answer to this question is clear in some 
ways and unclear in others. Patients 
with head and neck medical and surgi- 
cal problems often refer themselves to 
otolaryngologist-head and neck sur- 
geons because they recognize such 
physicians to be experts in the head 
and neck area and most knowledgeable 
about such problems. Otolaryngolo- 
gist-head and neck surgeons have very 
busy outpatient practices and there- 
fore are readily and conveniently 
available to patients. They treat pa- 
tients of all ages. The practice of a 
modern otolaryngologist-head and 
neck surgeon in many circumstances is 
family oriented, perhaps like no other 
surgical specialty. This consequently 
leads to referrals and expands the 
practice base. The special training of 
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otolaryngologist-head and neck sur- 
geons makes them expert, competent, 
and efficient at examining patients and 
diagnosing problems that occur in of- 
ten difficult to evaluate areas of the 
head and neck. Their experience en- 
ables them to do such examinations 
and procedures with minimum dis- 
comfort to the patient and with mini- 
mum morbidity. The results of their 
treatment are superior because of the 
breadth of training in both routine 
medical and surgical procedures and 
microsurgical methods. Consequently, 
such well-trained specialists provide 
an unusual additional medical and sur- 
gical resource for the patient to obtain 
the highest possible quality of care. 
It is common place today to see 
editorials? and to hear speakers ex- 
press concern about the fragmentation 
of general surgery. There is nothing 
new about fragmentation of surgery if 
one thinks about the evolution of med- 
icine as a profession. Surely, even be- 
fore the turn of this century surgeons 
began to specialize because it was im- 
possible for any one surgeon to expect 
to provide the very best knowledge and 
all around surgical care for patients 
with all types of problems for which 
surgery was needed. Consequently, 
gynecologic surgery and orthopedic 
surgery that was once done by most 
general surgeons became more devel- 
oped as specialties as did other spe- 
cialties such as vascular surgery and 
pediatric surgery. No general surgeon 
today could possibly be as fully com- 
petent in surgery of the genitourinary 
system, orthopedic surgery, gyneco- 
logic surgery, or otolaryngologic-head 
and neck surgery as are individuals 
who are specially trained in these re- 
spective specialties. Such disciplines 
are not subspecialties of surgery, but 
are in fact true specialties within med- 
icine. So it is that fragmentation is not 
the proper description for what has 
taken place in surgery. Perhaps a bet- 
ter word would be sophistication. 
Bossy R. ALFORD, MD 
Houston, Tex 
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Endoscopic Transnasal Orbital Decompression 


David W. Kennedy, MD; Matthew L. Goodstein, MD; Neil R. Miller, MD; S. James Zinreich, MD 


* Orbital decompression for dysthyroid 
orbitopathy has traditionally been per- 
formed through either an external or a 
transantral approach. Tae acvent of intra- 
nasal endoscopes allowed for the devel- 
opment of a transnasal epproach for 
medial and inferior orbital wall decom- 
pression. Using this appreach, orbital 
decompressions were performed on 13 
orbits in eicht patients with severe com- 
plicated dysthyroid orbitopethy. Simulta- 
neous bilateral lateral erbitotomies were 
performed on five patients. Walsh-Ogura 
decompressions and lateral orbitotomies 
were performed on two orbits. When com- 
bined with lateral orbitctomy, Hertel mea- 


D ysthyroid orbitcpatky is an au- 
toimmune disorder :n which an- 
tithyrogiobulin immune complexes 
bind to extraocular muscle mem- 
brane.' The immune complexes incite 
an inflammatory reaction that culmi- 
nates in edema and fibrosis of the ex- 
traocular muscles anc fat. Further ex- 
pansion of the extraocular contents 
results from the hydrepex c properties 
of mucopolysaccharides ceposited by 
fibroblasts. The consequent increase 
in the volume of extraocular orbital 
contents leads to imcreesed orbital 
pressure resulting in protrusion of the 
globe anteriorly. Given ar average or- 
bital volume ef 26 mL, ar increase of 
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surements improved an average of 5.7 mm 
in orbits decompressed transnasally and 
4.5 mm in orbits decompressed with a 
Walsh-Ogura approach. Transnasal de- 
compression alone improved Hertel mea- 
surements an average of 4.7 mm. Visual 
acuity improved in three of four patients 
with optic neuropathy, and in all patients 
with exposure keratopathy. We conclude 
that the endoscopic transnasal approach 
provides comparable decompression to 
traditional methods while avoiding the 
morbidity of an external ethmoidectomy or 
Caldwell-Luc antrotomy. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:275-282) 


only 4 mL (16%) will result in 6 mm of 
proptosis.’ 

Dysthyroid orbitopathy is often a 
self-limited disorder that does not 
cause visual loss.** However, when se- 
vere, proptosis can have three signifi- 
cant visual consequences. First, expo- 
sure keratopathy can result from an 
inability to close the eyelids.’ Second, 
progressive diplopia can result from 
asymmetrically impaired extraocular 
muscle function." These sequelae are 
caused not only by proptosis, but also 
by fibrosis of the levator palpebrae su- 
perioris and by swelling or fibrosis of 
the extraocular muscles, respectively. 
Third, optic neuropathy can result 
from compression of the optic nerve or 
its vasculature by the enlarged ex- 
traocular muscles. The optie neuropa- 
thy produces progressive loss of visual. 
acuity, decreased color vision, and de- 
fects in the visual field, usually central 
Scotomas.*^* 

A variety of modalities have been 
used to treat dysthyroid orbitopathy. 
Systemic corticosteroids may improve 
allsigns and symptoms of the disorder, 
but the steroids may need to be con- 


tinued for many months at high doses, 
and even then signs and symptoms of- 
ten return when the medication is 
tapered.*^? External-beam irradiation 
is efficacious for treating dysthyroid 
optic neuropathy, but it does not usu- 
ally improve proptosis significant- 
ly.'^'* The use of the immunosuppres- 
sive agents cytoxan and cyclosporin 
remains experimental and may be ac- 
companied by potentially serious side 
effects.  Plasmapheresis combined 
with immunosuppressive agents has 
been used for acute vision-threatening 
processes." The type and timing of 
treatment used for the hyperthyroid 
component of this disorder does not 
appear to affect the severity of the or- 
bital component.5/** 

The mainstay of therapy for severe 
dysthyroid orbitopathy remains sur- 
gical decompression of the orbital con- 
tents into an adjacent real or potential 
space. In 1911, Dollinger,” using 
Kronlein's approach for access to the 
lateral orbit, performed a lateral wall 
decompression; however, the extent of 
decompression provided was minimal. 
Naffziger" developed a superior de- 
compression of the orbital contents 
into the anterior cranial fossa. This 
approach requires a craniotomy, with 
consequent risks of meningitis and 
leakage of cerebrospinal fluid, and it 
results in bothersome transmission of 
cerebral pulsations to the eyes. Conse- 
quently, Sewall? described a medial 
orbital wall decompression through an 
external ethmoidectomy approach. 
Hirsch? was the first to employ a 
Caldwell-Luc approach to obtain a de- 
compression by removal of the orbital 
floor. In 1957, Walsh and Ogura” ex- 
tended this approach to include a me- 
dial wall decompression. As recently 
reviewed by Warren et al and 
DeSanto,’ the Walsh-Ogura technique 
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remains the standard approach for or- 
bital decompression; however, this ap- 
proach requires a generous Caldwell- 
Luc antrotomy and carries the atten- 
dant morbidity of this procedure. Our 
usual approach has been to combine 
the Walsh-Ogura approach with a lat- 
eral orbitotomy, so as to maximize the 
degree of decompression obtained. 


SUBJECTS 


Eight patients with severe dysthyroid 
orbitopathy complicated by visual sequelae 
underwent orbital decompression at our 
institution. Seven patients underwent bi- 
lateral procedures and one patient had a 
unilateral procedure for a total of 15 de- 
compressions performed. The group was 
divided equally between men and women. 
The patients’ ages ranged from 30 to 74 
years. A complete neuro-ophthalmologic 
examination was performed on all patients, 
consisting of assessment of visual acuity, 
color vision, and visual field. Slit-lamp bio- 
microscopy, tonometry, evaluation of ocu- 
lar motility and alignment, and ophthal- 
moscopy were also performed. All patients 
had assessment of proptosis using a Hertel 
exophthalmometer. Nonenhanced com- 
puted tomography scans of the orbits and 
paranasal sinuses were obtained preopera- 
tively in all patients with 2-mm coronal and 
axial slices. 


SURGICAL TECHNIQUE 


The patient is placed supine on the oper- 
ating room table with the head slightly el- 
evated. General anesthesia is provided 
through a right-angled endotracheal tube. 
Local vasoconstriction is obtained with top- 
ical cocaine and 1% lidocaine (Xylocaine) 
with 1:100000 epinephrine injected under 
endoscopic visualization. An intranasal en- 
doscopic sphenoethmoidectomy is per- 
formed as detailed by Kennedy.” Care is 
taken to identify and skeletonize the medial 
orbital wall and the skull base. Posteriorly, 
the orbital apex and, when possible, the op- 
tic canal are identified. Anteriorly, the area 
of the frontal recess is opened. A very gen- 
erous middle meatal antrotomy is then 
performed, creating an opening that ex- 
tends anteriorly to the posterior margin of 
the nasolacrimal duct, inferiorly into the 
root of the inferior turbinate, and posteri- 
orly to the posterior limit of the sinus.” The 
infraorbital nerve is identified laterally 
within the sinus and defines the lateral 
limit for removal of the orbital floor. 

At this point, the skeletonized medial or- 
bital wall is gently removed with an angled 
spoon, a blunt nerve hook, or fine Blakesly 
forceps (Fig 1). The orbital floor is removed 
with fine right-angle 70° or 110° Giraffe 
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forceps under direct endoscopic vision with 
a 30? or 70? telescope. Small fragments of 
the inferior orbital wall may also be frac- 
tured inferiorly with a curved suction or J- 
currette and removed. The medial and infe- 
rior orbital walls are removed to the orbital 
apex posteriorly, leaving a small rim of 
bone anterior to the optic canal. Bone is re- 
moved from the orbital floor laterally to the 
infraorbital nerve. Anteriorly, the medial 
orbital wall in the region of the frontal re- 
cess is preserved to avoid the possibility of 
stenosis and subsequent frontal sinus ob- 
struction. Care is taken not to open the 
periorbita at this stage of the operation. 

Once meticulous resection of the bony 
orbital wall is complete, the periorbita is 
incised with a sickle knife in linear strokes 
from posterior to anterior (Fig 2). The ini- 
tial incision is placed laterally within the 
maxillary sinus and is performed using a 
bent Beaver sickle knife (Fig 3, left). Suc- 
cessive incisions are performed medially 
within the maxillary sinus, so as not to ob- 
struct the surgeon's view by the herniating 
intraorbital contents. Similar periosteal in- 
cisions are then made high on the medial 
orbital wall using a straight Beaver sickle 
knife or a No. 12 Bard-Parker blade, and 
successive incisions are made inferiorly. A 
Beaver-Rosen knife, bent as necessary, (Fig 
3, right) is then used to lyse further fibrous 
periorbital bands. This allows for extensive 
herniation of orbital fat into the opened si- 
nuses. 

The immediate extent of decompression 
is assessed by gently palpating the orbit 
and endoscopically viewing the transmis- 
sion of the palpations to the herniated or- 
bital contents. At the end of the operation 
a Merocel sponge in a rubber finger cot is 
coated with antibiotic ointment and placed 
lateral to the middle turbinate. Treatment 
with a broad-spectrum antibiotic, usually a 
B-lactamase-resistant cephalosporin is be- 
gun. The sponge is removed the following 
day and the maxillary sinus is suctioned 
free of blood under endoscopic visualiza- 
tion. 

Five of the eight patients underwent lat- 
eral orbitotomies at the same time as the 
transnasal decompression, as had been our 
standard practice with the Walsh-Ogura 
approach. All lateral orbitotomies were 
performed by an experienced orbital sur- 
geon (N.R.M.) in the fashion previously de- 
tailed by Miller and Iliff.” We performed 
Caldwell-Lue antrotomies on two of our 
first three patients (patients 1 and 3) in or- 
der to assess the extent of decompression 
obtained endoscopically. On two orbits (pa- 
tient 4, right eye; patient 5, right eye) we 
were unable to perform transnasal decom- 
pressions due to severely deviated nasal 
septums. Accordingly, Walsh-Ogura de- 


compressions were performed along with 
lateral orbitotomies. 
RESULTS 

Preoperative and postoperative vi- 
sual acuity and Hertel measurements 
for the eight patients undergoing or- 
bital decompression are presented in 
Table 1, along with each patient’s pre- 
operative symptoms and the type of 
procedure performed on each orbit. 
Preoperative measurements were ob- 
tained within 1 month of surgery and 
postoperative measurements were ob- 
tained 1 to 4 months after surgery. 

Visual acuity remained normal in all 
patients, with normal vision preoper- 
atively. Marked improvement in acuity 
occurred in three of the four patients 
with optic neuropathy (patients 1, 5, 
and 7). The one patient whose vision 
did not improve (patient 4) had chronic 
optic neuropathy with probable pre- 
existing vascular compromise of the 
optic nerve. Exposure keratopathy re- 
solved in all four patients in which it 
was present preoperatively (patients 3, 
5, 6, and 8). Two patients with mild 
preoperative diplopia developed more 
significant diplopia postoperatively 
(patients 6 and 8). In all other patients, 
ocular motility and alignment either 
improved or were unaffected by the 
decompression. 

The extent of decompression ob- 
tained with each combination of pro- 
cedures performed is summarized in 
Table 2. Maximal decompression ap- 
pears to be obtained by a combination 
of transnasal decompression and lat- 
eral orbitotomy with an average of 5.7 
mm (range, 4 to 7mm) improvement in 
Hertel measurements, while transna- 
sal decompression alone and Walsh- 
Ogura decompression combined with 
lateral orbitotomy yielded similarly 
good results with 4.5 mm (range, 3 to 6 
mm) and 4.7 mm (range, 3 to 6 mm) of 
improvement in Hertel measure- 
ments, respectively. There was no cor- 
relation between the degree of preop- 
erative proptosis and the extent of de- 
compression obtained, either when 
considering all decompressions to- 
gether (Fig 4, left), or when consider- 
ing only endoscopic decompression 
combined with lateral orbitotomy (Fig 
4, right). Due to the small number of 
orbits operated on, these figures are 
not of statistical significance. 


Transnasal Orbital Decompression — Kennedy et al 


Frontal Recess 
Anterior 


Ethmeidal 
Artery 


Turbinate 


Bony Orbital Wall 


Orbital 
Periosteum 


Posterior Wall of 
Maxillary Sinus 





Fig 1.—Remeval of left medial orbital wall. Left, Artist's rendition of removal of medial orbital wall with Blakesly forceps 
under endoscopic visualization. Right, Endoscopic photograph following removal of the medial orbital wall (30° wide-angle 
telescope directed laterally). Superiorly, the skull base (S), the anterior ethmoid artery (curved arrow), and the frontal si- 
nus (F) are seen. OP indicates orbital periosteum. 
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Fig 2.—Removal of left orbital floor and incision of orbital periosteum. Left, Endoscopic photograph demonstrating maxillary 
sinus (М) and widened middle meatal antrostomy (arrows) with exposure of the orbital floor (30° wide-angled telescope di- 
rected laterally). Right, Artist's rendition demonstrates incision of inferior orbital periosteum with an angled sickle knife. 


All patients were discharged from 
the hospital on the second or third 
postoperative day. There were no an- 
esthetic complications. Cosmetic im- 
provement was a function of the extent 
of orbital decompression. The skin in- 
cisions performed as part of the lateral 
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orbitotomies were virtually undetect- 
able by the third postoperative month 
(Fig 5). 

The longest follow-up has been 21 
months. To date, no patients have ex- 
perienced worsening proptosis. There 
have been no infectious complications 


(eg, periorbital cellulitis, sinusitis). 
One patient, patient 3, has undergone 
extraocular muscle surgery for correc- 
tion of pre-existing diplopia. The two 
patients who experienced increased 
diplopia postoperatively may require 
similar surgery. 
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REPORT OF CASES 


Case 1.—A 67-year-old woman developed 
an enlarged hyperfunctioning thyroid 
gland in early 1986. She was successfully 
treated with iodine 131 radioablation. 
Shortly thereafter, she noted the onset of 
mild proptosis that progressed over the 
next year, resulting in diplopia by the fall of 
1986. In February 1987, bilateral inferior 
and medial rectus muscle recessions were 
performed with resolution of diplopia. Vi- 
sual acuity at that time remained 20/20 in 
both eyes with correction. Color vision was 
intact with correct identification of 10 of 10 
color plates with both eyes. Hertel mea- 
surements revealed 20 mm of proptosis bi- 
laterally. 

Over the next 8 months the patient’s vi- 


sual acuity gradually deteriorated. Exter- 
nal-beam irradiation consisting of 20 Gy to 
each orbit was of no benefit. By October 
1987, the patient’s vision had deteriorated 
to 20/200 in the right eye, and 20/70 in the 
left eye. Color vision was 2.5 out of 10 in the 
right eye, and 4.5 out of 10 in the left eye. 
Visual-field examination revealed a central 
scotoma in the right eye and a paracentral 
scotoma in the left eye. Extraocular move- 
ments were minimally restricted. Hertel 
measurements remained at 20 mm in both 


eyes. 

A computed tomographic scan of the or- 
bits demonstrated marked enlargement of 
all extraocular muscles with compression 
of both optic nerves posteriorly in the 
orbital apex bilaterally (Fig 6, top left and 
right). It was reasoned that a transnasal 


endoscopic approach might provide a supe- 
rior orbital apex decompression compared 
with standard approaches and, therefore, 
better alleviate optic nerve compression in 
this area. 

On November 10, 1988, bilateral transna- 
sal endoscopic orbital decompressions were 
performed. At the conclusion of the trans- 
nasal procedure, Caldwell-Luc antrotomies 
verified excellent decompression of the or- 
bital floor medial to the infraorbital nerve. 
Further inferior decompression was per- 
formed lateral to the infraorbital nerve 
through the antrotomies. The patient’s 
postoperative course was unremarkable 
and she was discharged on the third post- 
operative day. Visual acuity improved to 
20/50 OD and 20/40 OS with correction. 
Color vision improved to 4.5 out of 10 in the 





Fig 3.—A Beaver (Rudolph Beaver Inc, Waltham, Mass) sickle knife (left) and a Rosen knife (right) bent to allow incision 
of the periorbita within the right maxillary sinus. 
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"E indicates endoscopic transnasal decompression; L, lateral orbitotomy; WO, Walsh-Ogura decompression, EK, exposure keratopathy; plus sign, present; double 
plus sign, increased; zero, absent; OD, right eye, and OS, left eye. 


TBest corrected visual acuity. 


An exploratory Caldwell-Luc antrotomy was also performed. 
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right eye and 6 out of 10 in the left eye. Vi- 
sual fields were full and without scotoma. 
"i Extraocular movements remained mini- 
mally restrieted. Hertel measurements de- 
creased to 15mm in the right eye and 16 mm 
in the left eye. A foll^w-up computed tomo- 
graphic scan in Mareh 1888 demonstrated 
excellent decompression cf the orbits bilat- 


erally into the ethmoid and maxillary si- 
nuses, with marked decompression of the 
optic nerves posteriorly in the orbital api- 
ces (Fig 6, bottom left and right). 

Case 7.—In a 74-year-old man with а 22- 
year history of hyperthyroidism, iodine 131 
radioablation was successfully performed 
in 1985. The patient’s medical history was 


Table 2 —Extent of Decompression Obtained With Each Procedure 


Procedure Performed 


No. of Orbits 


Mean 
Decompression, mm Range, mm 





Transnasal-endoscopy alone 


4.7 3-6 





Transnasal-endoscopy anc lateral 
orbitotomy * 


5.7 4-7 





Walsh-Ogura and lateral Orbitotomy 
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Fig 4.—Orbital decompression as a function of preoperative proptosis. Left, For all decompres- 
sions, correlation coeficient of linear regression = 0.27. Right, For endoscopic decompression 
combined with lateral orbitotomy (E/L) alone, correlation coefficient of linear regression = 0.25. 
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complicated by a long history of severe 
Parkinson’s disease requiring multiple 
medications for control. The patient devel- 
oped progressive bilateral exophthalmos in 
April 1988. Treatment with high-dose sys- 
temic corticosteroids was not beneficial, 
and he developed bilateral exposure kerat- 
opathy. 

In October 1988, bilateral lateral tar- 
sorrhaphies were performed. At that time, 
the patient’s visual acuity was 20/60 OU 
with correction. Hertel measurements were 
26 mm in both eyes. 

Although the keratopathy improved, the 
patient gradually developed progressive vi- 
sual loss in the left eye. By May 1989, his 
visual acuity had deteriorated to 20/70 OD 
and 5/200 OS with correction, while Hertel 
measurements were minimally increased to 
26 mm іп the right eye, and 27 mm in the left 
eye. 

A computed tomographic scan performed 
in November 1988 demonstrated marked 
swelling of all extraocular muscles posteri- 
orly in the orbital apex (Fig 7, left). A left- 
sided optic neuropathy was diagnosed and 
bilateral transnasal endoscopic decompres- 
sions were performed on June 27, 1989. Lat- 
eral orbitotomies were not performed since 
the primary goal was orbital apex decom- 
pression. Moreover, given the patient’s pre- 
carious medical condition, it was desirable 
to keep the extent of the procedure to a 
minimum. 

Postoperatively the patient’s vision im- 
proved markedly to 20/50 OU with correc- 
tion. The patient noted that he was able to 
read the newspaper for the first time in 
years. Hertel measurements improved to 21 





Fig 5.—Photographs of patient 6 taken preoperatively (left) and 3 months postoperatively (right). 
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mm in both eyes. There was no evidence of 
exposure keratopathy or diplopia. A follow- 
up computed tomographic scan revealed an 
excellent decompression, especially at the 
posterior orbital apex (Fig 7, right). 


COMMENT 


The advent of intranasal endoscopes 
has significantly improved anatomic 
visualization of the nose and paranasal 
sinuses. Deflected angles of view en- 
able transnasal visualization and ac- 
cess to previously concealed areas of 
the paranasal sinuses and the orbital 
floor. This has allowed for a transnasal 
decompression of the medial and infe- 
rior orbital walls that compares well 
with traditional methods. Warren et 
а], in a review of 305 patients under- 
going Walsh-Ogura decompressions, 
noted an average ocular recession of 4 
mm. Desanto et al’ reported an aver- 


age recession of 5.5 mm in 200 patients 
undergoing transantral decompres- 
sion. 

Endoscopes permit a maximal pos- 
terior orbital decompression at the or- 
bital apex, an area often not fully 
accessible via the transantral routes. 
This provides optimal decompression 
of the optic nerve in cases of optic neu- 
ropathy. Endoscopic visualization of 
the medial orbital wall is superior to 
either the transantral or external eth- 
moid approaches, thus permitting a 
more complete medial orbital decom- 
pression. 

In the hands of an experienced sinus 
endoscopist, transnasal orbital decom- 
pression appears to be a safe procedure 
that can be performed with a mini- 
mum of morbidity. The scar of an ex- 
ternal ethmoidectomy and the morbid- 
ity of a Caldwell-Luc antrotomy are 


avoided. Warren et al* noted a 20% in- 
cidence of postoperative hypesthesia 
of the infraorbital nerve in 305 pa- 
tients undergoing Walsh-Ogura de- 
compression, 5% of which were per- 
manent. Desanto et al’ reported a 4% 
incidence of persistent hypesthesia 
and a 3.5% incidence of oroantral fis- 
tula requiring closure. Other studies 
have suggested a significant incidence 
of bothersome postoperative com- 
plaints following standard Caldwell- 
Luc antrotomy, including hypesthesia, 
dysesthesia, facial swelling, and tooth 
problems.?*? 

As occurred in two of our patients, 
diplopia may develop or worsen post- 
operatively. Desanto et al’? found an 
increase in diplopia from 54% preop- 
eratively to 79% postoperatively with 
a standard transantral decompres- 
sion. McCord” similarly described new 





Fig 6.—Preorbital decompression and postorbital decompression computed tomographic scans of patient 1. Top left and 
right, Axial (left) and coronal (right) computed tomographic scans taken preoperatively demonstrate bilateral enlargement 
of the rectus muscles. The medial (m) and lateral (I) rectus muscles are primarily enlarged within the orbital apex. The 
lamina papyracea (arrows) and orbital floor (open arrows) are intact bilaterally. Bottom left and right, Axial (left) and coro- 
nal (right) computed tomographic scans taken 4 months postoperatively demonstrate abscence of lamina paparacea 
(curved arrow) and bony orbital floor (large arrow) bilaterally. Note the expansion of the orbital apex and medial decom- 
pression to the extent of the middle turbinate. 
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diplopia in 5.7% of patierts after lat- 
eral transconjunctival decompression, 
and in 40% of patients after transan- 
tral decompression. The cnset or pro- 
gression of diplopia may not reflect a 
complication of surgery so much as the 
sequela of a good:deccmprsssion, since 
new-onset diplopia ismor2 common in 
patients undergeing more extensive 
decompressions.* In the swollen orbit, 
there is usually considerable restric- 
tion of eye movement in a 1 directions. 
This results both fram proptosis and 
from swelling or fibrosis of the ex- 
traocular muscles. When che external 
restriction of preptosis is relieved by 
decompression, the less aTected mus- 


cles are able to function, but the more 
swollen and fibrotic muscles (most 
commonly the medial rectus, inferior 
rectus, or both) are not. The net result 
being an asymmetric limitation of eye 
movement instead of the pre-existing 
symmetric limitation. Consequently, 
the patient may develop new or wors- 
ening diplopia that requires correction 
with prisms or extraocular muscle sur- 
gery. In general, patients with diplopia 
should undergo decompression before 
muscle surgery. 

A potential complication that we did 
not experience is acute visual loss. As 
with all orbital surgery, vision loss can 
occur from direct trauma to the optic 





Fig 7.—Preorbital ard postorbital decompression computed tomographic scans of patient 7. Left, 
Preoperative axial computed tomographic scan reveals enlarged medial (m) and lateral (I) rectus 
muscles with compressior of the orbital apex bilaterally. Right, Postoperative axial computed to- 
mographic scan demonst:ates left (L) sphenoidotomy (solid arrow) with bilateral orbital decom- 
pression (open arrow) allcwing medial expansion of orbital soft tissue to the middle turbinate with 


resultant increase ir orbital apex space. 


nerve or its vasculature. This risk can 
be minimized through careful ana- 
tomic visualization by an experienced 
surgeon. Nevertheless, patients should 
be counseled preoperatively regarding 
this potential complication. 

The necessity that a surgeon have 
extensive endoscopic experience in or- 
der to safely perform the transnasal 
approach cannot be overemphasized. 
Accurate identification of vital struc- 
tures is essential in all cases, and must 
be performed prior to removal of the 
bony orbital wall. In contrast to func- 
tional endoscopic sinus surgery, or- 
bital decompression is performed un- 
der general anesthesia due to the sen- 
sitivity of the periorbital structures. 
Consequently, the endoscopist's task is 
all the more difficult since the usual 
feedback provided by an awake patient 
when vital structures are manipulated 
is not available. Thus, the surgeon 
must be well versed in the normal an- 
atomic landmarks and their abundant 
variations. This last point underlines 
the necessity of a high-quality preop- 
erative coronal computed tomographic 
scan, with both coronal and axial 
views, to serve as a road map during 
decompression. 

A limitation of the transnasal ap- 
proach is that decompression of the 
orbital floor lateral to the infraorbital 
nerve is not possible due to the ana- 
tomic constraints of the widened mid- 
dle meatal antrotomy. Similarly, an- 





Fig 8.— Postoperetive axial (left) and coronal (right) computed tomographic scans of patient 4 demonstrate a greater de- 
gree of-orbital decompression on the endoscopic (left) side than on the opposite (transantral) side. Left, There is less 
proptosis on the endoscopic side (solid arrows) with a more extensive medial decompression to the level of the middle 
turbinate (open arow). Right, An increased medial and a comparable inferior decompression is observed on the endo- 
scopic teft) side. Bilateral lateral orbitotomies were performed. There is a wide middle meatal antrostomy on the left (curved 
arrow) and evidenze of a Caldwell-Luc procedure on the right (star). 
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terior orbital floor decompression is 
restricted. However, it appears that 
these limitations are counterbalanced 
by the excellent extent of medial and 
posterior floor decompression pro- 
vided by this approach. Leone et al 
have suggested that preserving a sig- 
nificant portion of the orbital floor may 
be of benefit in preventing subsequent 
hypophthalmia and vertical gaze 
diplopia. 

Anatomic variations may provide a 
relative contraindication or preclude 
the use of the transnasal approach, as 
evidenced by two of our patients with 
severely deviated septums. Although a 
coneurrent septal mobilization could 
have been performed in these patients, 
it was thought that this would increase 
procedure morbidity and thus obviate 
a significant advantage of the endo- 
scopic approach. It was therefore 
elected to perform a transantral de- 
compression on the narrow side. This 
approach also allowed comparison of 
the decompressions obtained with the 
two approaches (Fig 8). A more signif- 
icant contraindication to the endo- 
scopic approach is the presence of a 
thickened orbital floor on the preoper- 
ative coronal computed tomographic 
scan. Current instrumentation does 
not allow for removal of a thick orbital 
floor through a middle meatal 
antrostomy; thus, a standard Walsh- 
Ogura decompression should be em- 
ployed in these circumstances. 

Optimum orbital decompression ap- 
pears to be obtained when the trans- 
nasal procedure is combined with a 
lateral orbitotomy. Performing a lat- 
eral decompression has the theoretical 
advantage of balancing the slight me- 
dial rotation of the globe that can oc- 
cur following medial decompression." 
The external scar encountered with 
this procedure is minimal when hidden 
in the abundant skin tension relax- 
ation lines present in this area. How- 
ever, a lateral decompression is not 
required when proptosis is not severe, 
and the primary aim of surgery is de- 
compression of the optic nerve in the 
orbital apex. 

The extent of decompression ob- 
tained in our cases was independent of 
the degree of preoperative proptosis. 
This suggests that it is unnecessary to 
allow proptosis to become severe be- 
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fore intervening surgically in order to 
obtain an optimum decompression. 
Rather, surgical decompression should 
be considered when complicating vi- 
sual symptoms first appear or when 
the disability of proptosis becomes 
significant. 


CONCLUSIONS 


We have described our initial expe- 
rience with eight patients undergoing 
transnasal endoscopic orbital decom- 
pression for dysthyroid orbitopathy. 
This approach appears to provide com- 
parable results to traditional methods 
of orbital decompression while avoid- 
ing the morbidity of an external eth- 
moidectomy or Caldwell-Luc antroto- 
my. However, it requires a surgeon 
with extensive experience in endo- 
scopic intranasal surgery. We believe 
that this technique provides unparal- 
leled decompression of the medial or- 
bital wall and of the orbital apex. 
However, decompression of the ante- 
rior orbital floor is limited and decom- 
pression is impossible lateral to the 
infraorbital nerve. The transnasal en- 
doscopic approach may be combined 
with a lateral orbitotomy in order to 
provide maximal decompression, as 
was our preference when performing a 
Walsh-Ogura procedure. The develop- 
ment of new instrumentation for this 
technique should facilitate removal of 
the orbital floor and allow more exten- 
sive decompression, even when the 
bone is thickened. 
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Turbinate Hypertrophy 


Evaluation of the Nasal Cavity by Acoustic Rhinometry 


Ole Hilberg, MD; Luisa F. Grymer, MD; Ole F. Pedersen, MD, PhD; Ole Elbrénd, MD, PhD 


ө We used acoustic rhirometry to as- 
sessthe geometry of the nasal cavity. The 
cross-sectional а+еа of the nasal cavity as 
a function of distance from the nostrils 
was obtained. Seventeen patients with 
hypertrophy of the inferior turbinate and 
septal deviations were examined preoper- 
atively and postoperative; 34 normal 
subjects served as controis. The cross- 
sectional area at the anteror part of the 
nose-suggested that skeletal hypertrophy 
of the inferior turbinate might be expected 
in the side opposite the main septal devi- 
ation. Unilateral inferior turbinoplasty 
Seems advisable. 

(Arch Otolaryngol Head Neck Surg. 
1990; 1 15:283-289) 


TS inferior turbinates are impor- 
tant structures in the nasal cavity. 
The anterior part of the inferior tur- 
binate is in the vicinity o? the narrow- 
est part of the nose isthmus nasi. 
Changes in the skeletor of the tur- 
binate or increase in the volume of the 
erectile mucosa may influence the na- 
sal patency, as demonstrzted in exper- 
imental rhinomznometri- studies. 
Turbinate hypertrophy and its op- 
erative treatment was described by 
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Jones in 1895.4 Since then, turbinec- 
tomy has become controversial be- 
cause of frequently occurring compli- 
cations, especially observed in the be- 
ginning of this century, and today 
there isonly a clinieal empiric basis for 
the method of choice. Submucosal 
diathermy, submucosal resection, 
functional turbinoplasty,  anteroinfe- 
rior turbinectomy,’ and total turbi- 
nectomy*.? are the operative methods 
used today. However, no study has ob- 
jectively evaluated the results 
achieved by the different methods. 
This is mainly due to the absence of 
adequate methods for examination of 
the nasal cavity. Rhinomanometry and 
nasal peak flow measure only the state 
of the narrowest part of the nasal 
cavity,’ in terms of a single number. 
However, in some patients the narrow- 
est point is located at the internal os- 
tium, in others at the head of the infe- 
rior turbinate. These methods are 
therefore of limited value in the pre- 
operative evaluation of the nature and 
localization of an abnormality in the 
nasal cavity. Methods such as com- 
puted tomography and magnetic reso- 
nance imaging are too expensive for 
routine use and do not add information 
about mucosal changes. 

The purpose of this investigation 
was to demonstrate the use of a new 
method, acoustic rhinometry,'' to eval- 
uate the dimensions of the nasal cavity 
before and after turbinectomy. It esti- 
mates the cross-sectional area of the 
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nasal cavity as a function of the dis- 
tance from the nostril and therefore 
gives a two-dimensional picture of the 
nasal cavity. 

We wanted to elucidate the effects 
and possible indications of turbinec- 
tomy in patients with different degrees 
of septal deviation and contralateral 
compensatory inferior turbinate hy- 
pertrophy. From acoustic area- 
distance functions, we therefore mea- 
sured size and location of the minimal 
cross-sectional area and the area at 
the anterior part of the inferior tur- 
binate. 


PATIENTS AND METHODS 


Seventeen patients, 13 male and 4 female, 
with clinical signs of inferior turbinate hy- 
pertrophy were studied. They ranged in age 
from 15 to 41 years (mean age, 25 years). 
They were admitted primarily for septo- 
plasty, with varying degrees and locations 
of septal deviations. The main nasal com- 
plaint was impaired nasal passage either 
unilaterally or bilaterally. A control group 
consisted of 34 persons, 19 men and 15 
women (mean age, 26 years; range, 19 to 40 
years) without nasal complaints and with- 
out septal deviations or turbinate hyper- 
trophy. All patients were examined preop- 
eratively and 3 months after operation by 
the same physician. 

The study included questionnaires with 
questions related to the subjective nasal 
passage, preoperatively whether the im- 
paired nasal patency was unilateral or bi- 
lateral, and postoperatively whether the 
patient considered the result satisfactory 
or unsatifactory. Anterior rhinoscopy was 
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Fig 1.—Setup for acoustic rhinometry. The 
nosepiece connects the wave tube with the 
nose during the measurement. 1 indicates 
spark source; 2, wave tube; 3, microphone; 
4, nosepiece; 5, microphone amplifier; and 6, 
computer. 
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Fig 2.—Area-distance function from a patient 
with turbinate hypertrophy both before (solid 
line) and after (broken line) decongestion. The 
areas are on a logarithmic scale. The arrows 
indicate the areas used in this study; MCA, 
minimal cross-sectional area; CA-3.3, cross- 
sectional area 3.3 cm from the nostril; and CA- 
4.0, cross-sectional area 4.0 cm from the nos- 
tril. The effect of decongestion is most evident 
in the anterior part of the cavity. 
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Table 1.—Inferior Turbinate Hypertrophy and Type of Operation Performed 


No. of Nasal Cavities No. of Patients 





Septoplasty and unilateral turbinectomy 


7 





Septoplasty 





Septoplasty and bilateral turbinectomy 





Bilateral turbinectomy 


5 
3 
2 








Fig 3.—Submucous turbinoplasty of the inferior turbinate as performed in this study. 


Table 2.—Total Minimal 
Cross-sectional Area (MCA) in 
Patients and Controls * 


Mean + SEM No. of 
Total MCA, cm? Cavities 
1.06 + 0.0991 17 
1.45 + 0.050 34 
* Total MCA is the sum of the MCAs of the right and 
left sides. 
+P = .001 vs controls. 





Patients 
Controls 





performed before and after decongestion 
with xylometazoline hydrochloride to as- 
sess the degree and location of the septal 
deviations. The deviation was defined as 
anterior if it was located up to the anterior 
edge of the inferior turbinate and posterior 
if located behind it. The inferior turbinate 
was graded before decongestion as 0 if nor- 
mal, 1 if occupying half of the lumen, and 2 
if in contact with the septum. 


Acoustic Rhinometry 


The method has been described in detail 
earlier." Nasal areas measured by acoustic 
reflections were found to correlate excel- 
lently with those measured by means of 
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computed tomographic scans. The principle 
of acoustic rhinometry will be summarized 
below. An audible sound (150 to 10000 Hz) 
propagating in a tube is reflected by local 
changes in acoustic impedance. Assuming 
no losses and no changes in acoustic imped- 
ance, the sound will travel forever in the 
tube. In a tube with alternating diameter or 
in the nasal cavity, the sound is reflected by 
changes in acoustic impedance due to alter- 
nating cross-sectional area. If the signals of 
the incident and reflected waves are re- 
corded in a time domain, it is possiole to 
determine the distance to the local imped- 
ance change, and by comparing incident 
and reflected waves, it is possible to deter- 
mine the size of change in the cross-sec- 
tional area. Applied to the nose, this pro- 
vides an estimate of the cross-sectional 
area of the nasal cavity as a function of the 
distance from the nostril (or the beginning 
of a nosepiece connecting the wave tube 
with the nasal cavity). The equipment for 
these measurements (Fig 1) consists of a 
sound generator (a spark source) that 
makes the sound impulse, a microphone 
with amplifier to measure sound, a wave 
tube, and a computer for data acquisition 
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and analysis. One measurement takes less 
than 10 milliseconds. Each measurement 
was repeated three times to check repro- 
ducibility. In cases of deviation between the 
three measurements, zhe curve with the 
most correct reccrding of the well-known 
dimensions of the nosepiece was chosen 
(Fig 2). 

From each of the chosen curves (Fig 2), 
the following variables were calculated: lo- 
cation and size o: the minimal cross-sec- 






Table 3 ——Si-e and Location of Minimal Cross-sectional Area (MCA) and 
Cross-sestional Area at 3.3 (CA-3.3) and 4.0 (CA-4.0) cm From Nostrils in 
Patients and Controls 


Mean + SEM 


tional area and the cross-sectional areas at 
3.3 em and 4.0 em from the nostrils. These 
are calculated to be the regions around the 
anterior and middle part of the inferior 
turbinate, respectively." Intraoperative 
measurements were done in most of the pa- 
tients to check the distance from the nostril 
to the anterior edge of the inferior tur- 
binate. Two patients did not undergo mea- 
surement after decongestion due to inter- 
ference with an examination of the muco- 














No. of Cavities 


























MCA, cm? 
Patients 0.62 + 0.064 68 
Controls 0.72 + 0.021 22 
Patients decongested 0.80 * 0.059* 19 














Controls decongested 






0.96 + 0.019 
Location of MCA, cm From Nostrils 





















Patients 2.26 + 0.206 22 
Controls 2.28 + 0.071 68 
Patients:decongested 1.92 + 0.195 19 








Controls decongested 








1.68 + 0.093 
CA-3.3, cm? 





















Patients A 0.99 + 0.1161 22 
Controis —— 1.27 + 0.062 68 
Patients»decongested 1.80 + 0.149 19 








Controls decongested 










2.12 + 0.079 
CA-4.0, cm? 




































*P = .01-vs contrcis decongested. 
tP = .04 vs controis. 


Patients: 1.45 + 0.178 22 
Controls: 1.51 + 0.063 68 
Patients decongested 2.38 + 0.212 19 
Controls:decongested 2.60 + 0.080 





ciliary function in another study. 


Operation 


Conservative septoplasty was done in 15 
of the patients (Table 1). In addition to sep- 
toplasty, 12 had conservative turbinoplasty 
(submucous resection), where the skeleton 
of the inferior turbinate was removed alone 
or together with mucosa of its anterior edge 
(Fig 3). Turbinoplasty was done on the op- 
posite side of the septal deviation and 
bilaterally in five cases of slight septal de- 
viations. Five patients with hypertrophic 
turbinates opposite a major septal devia- 
tion did not have turbinoplasty, as the sur- 
geon judged it unnecessary. 

Two groups of patients remained, which 
were compared with each other and with 
controls. The turbinoplasty group included 
12 patients, 5 of whom underwent bilateral 
turbinectomy. The nonturbinoplasty group 
included five patients. 


Statistics 


The statistics included Student's t test, 
paired t test, Wilcoxon test for paired dif- 
ferences, and other nonparametric tests. 
The Bonferroni correction for multiple 
comparisons was not used because many 
different problems were evaluated and no 
specific limit for significances was set. The 
P values are two tailed. 


RESULTS 


The patients had a smaller total 
minimal cross-sectional area (MCA) 
(sum of both sides) (Table 2), indicat- 
ing a larger respiratory load of nasal 


Fig 4.—Minimal cross-sectional area and the areas 3.3 and 4.0 cm from the nostril in the patient cavities compared with the 
control cavities. Open bars represent nondecongested; shaded bars, decongested. 
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Fig 5.—Effect of decongestion of the nasal mucosa on the area 3.3 cm from the nostril in patient 
cavities (PT) and control cavities (CON), and preoperatively and postoperatively in the turbinec- 
tomy (T) and nonturbinectomy (NT) groups. 















Table 4.— Effect of Decongestion on Minimal Cross-sectional Area (MCA) and 
Cross-sectional Area 3.3 cm From Nostrils (CA-3.3) Preoperatively and 3 Months After 
Operation in Patients With and Without Turbinectomy and Controls 





Mean + SEM* No. of Cavities 











MCA, ст? 
Patients, preoperative 0.18 + 0.036 19 
Controls 0.24 + 0.021 












Patients, postoperative 0.04 + 0.0581 


CA-3.3, cm? 























Patients, preoperative 0.81 + 0.081 19 
Controls 0.85 + 0.059 68 
Patients, postoperative 0.52 + 0.090+ 19 
Turbinectomy, preoperative 0.85 + 0.096 15 
Nonturbinectomy, preoperative 0.78 + 0.155 5 
Turbinectomy, postoperative 0.40 + 0.086§ 








0.88 + 0.177 


*The MCA and CA-3.3 values are differences between values before and after decongestion. 
+P = .001 vs controls. 

+P = .006 vs controls. 

§P = .001 vs nonturbinectomy, postoperative. 


Nonturbinectomy, postoperative 
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Fig 6.—Area-distance curves of a patient with a severe septal deviation on the right side and tur- 
binate hypertrophy on the left side before and after septoplasty and turbinectomy. 
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breathing than in controls. In single 
cavities (Table 3), the values of the 
MCA and the cross-sectional area 3.3 
em (CA-3.3) and 4 em (CA-4.0) from 
the nostrils in patients were signifi- 
cantly smaller than those in controls, 
especially after decongestion (Fig 4). 
The MCA in patients was located more 
posteriorly than in controls. 


Effect of Decongestion 


Preoperatively there was a similar 
effect of decongestion in patients and 
in controls (Fig 5) at the MCA, the 
CA-3.3, and the CA-4.0, corresponding 
to the anterior and middle parts of the 
inferior turbinate (values for changes 
in MCA and CA-3.3 are shown in Table 
4). After surgery there was a signifi- 
cantly diminished effect of deconges- 
tion in patients. Comparing the 
turbinoplasty group with the non- 
turbinoplasty group, there was preop- 
eratively a similar effect of deconges- 
tion (Fig 5). Postoperatively there was 
less effect of decongestion in the 
turbinoplasty group (Р = .015). The 
area-distance curves of one of these 
patients are shown in Fig 6. 


Effect of Operation 


Table 5 shows that the MCA in the 
group with turbinectomy and septo- 
plasty was not influenced by surgery, 
but in the nonturbinectomy group 
there was a significant drop in MCA 
both before and after decongestion. 
The area-distance curves of one of 
these patients are shown in Fig 7. 
There was an increase in CA-3.3 after 
turbinectomy in the turbinectomy 
group, but in the nonturbinectomy 
group there was a drop in this area 
(Table 5). The CA-4.0 displayed the 
same trend (the results are not de- 
picted in the table). The results sug- 
gest that the MCA moved anteriorly 
after operation in the turbinectomy 
group, a tendency that was not ob- 
served in the nonturbinectomy group. 
In five patients in whom bilateral in- 
ferior turbinectomy was done (Table 
6), the effect of the turbinate reduction 
was evaluated by the total area (the 
sum of the area of both sides). There 
was a significant increase in the total 
CA-3.3 and total CA-4.0 before but not 
after decongestion. 

The total MCAs (Table 7) of the bi- 
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Fig 7.— Area-distance curves of a patient with a severe septal deviation on the right side and tur- 
binate hypertrophy on the lett side before and after septoplasty without turbinectomy. 






Table 5.— Effect of Septoplasty With or Without Turbinectomy on Minimal 
Cross-sectional Area (MCA) and Cross-sectional Area 3.3 cm From Nostrils (CA-3.3) in 
the Turbinectomy (T) and Nonturbinectomy (NT) Groups 










Mean + SEM No. of Cavities 

























MCA, ст? 
Nondecongested cavities 
T group. preoperative 0.60 + 0.087 16 
T group. postoperative 0.58 + 0.048 16 





0.71 + 0.031* 
0.42 + 0.080 


NT group, preoperatwe 
NT group, postoperative 
Decongested cavities 


























T group, preoperative 0.77 + 0.078 
T group. postoperative 0.60 + 0.063 14 
NT group, preoperative 0.87 + 0.031* 4 












NT group, postoperative 0.56 + 0.075 













Location of MCA, cm From Nostrils 
T group, preoperative 2.19 + 0.259 16 
T group, postoperative 1.93 + 0.208 16 
NT group, preoperative 2.27 + 0.335 5 






2.34 + 0.109 
CA-3.3, cm? 


NT group, postoperative 





Nondecongested cavities 
T group, preoperative 






0.95 + 0.155t 16 























































T group, postoperative 1.34 + 0.137 
NT group, preoperative 1.20 + 0.050 
NT group, postoperaiive 0.94 + 0.227 
Decongestedicavities 
T group, preoperative 1.82 + 0.191 
T group, postoperative 1.83 + 0.171 
NT group, preoperative 1.96 + 0.118 
NT group, postoperative 1.78 + 0.144 





* P = .042 vs NT group, postoperative. 
ЇР = .02 vs T group, postoperative. 





lateral turbinectomy group and the 
nonturbinectomy group were signifi- 
cantly smaller postoperatively than 
were the total MCAs of patients in 
whom unilateral twrbinectomy was 
done. Decongestion changed the total 
MCA in the bilateral turbinectomy 
and nonturbinectomy groups but not 
in the turbinectomy group. The MCA 


was also smaller in the bilateral turbi- 
nectomy group than in the turbinec- 
tomy group. There was no difference 
between these groups in total CA-3.3 
and total CA-4.0 postoperatively (total 
CA-4.0 values are not depicted in the 
table). 

The subjective results of the opera- 
tion (Table 8) show that in the unilat- 
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eral turbinectomy group, four of six 
patients were satisfied with the pa- 
tency of the nasal cavity that had tur- 
binate hypertrophy before operation. 
None of the five patients in whom sep- 
toplasty but not turbinectomy was 
done were satisfied. In the bilateral 


turbinectomy group, 4 of 10 cavities - 


had satisfactory nasal patency. 


COMMENT 


A review of the literature about tur- 
binate hypertrophy shows that today 
the indication for surgery is based on 
clinical empiric criteria.’ Different 
surgical methods are applied to the 
hypertrophic turbinates without ob- 
jective evaluation and without classi- 
fication of the type of disturbance as 
skeletal or mucosal. The present study 
represents an unselected group of pa- 
tients, found by rhinoscopy to have 
unilateral or bilateral turbinate hy- 
pertrophy. All patients were assessed 
by acoustic rhinometry both before 
surgery and 3 months afterward, and 
it was possible to analyze the changes 
in the geometry of the nasal cavity 
conferred by surgery. Sixteen of the 
patients with hypertrophic inferior 


turbinates also had septal deviations - 


of varying degrees. Before surgery, the 
cavities with hypertrophic turbinates 
were significantly smaller than those 
of the controls despite the fact that the 
nasal septum was deviating to the op- 
posite side. 

The effect of decongestion suggests 
that there is an important skeletal 
component in the turbinate hypertro- 
phy. The total MCA was also dimin- 
ished, which led to an increased respi- 
ratory work load compared with the 
control group. This fact may at least 
partly explain the nasal complaints 
and is in agreement with other 
studies? that emphasize the size of the 
MCA as an important factor in the de- 
termination of nasal patency. The mu- 
cosa of the turbinates was not hyper- 
trophic in the patients, as the effect of 
decongestion was similar to that ob- 
served in the controls. The main effect 
of decongestion is located in the area 
corresponding to the anterior and mid- 
dle part of the inferior turbinate. In 
the submucous resection of the infe- 
rior turbinate, both the skeleton and 
some part of the mucosa in the inferior 
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Table 6.—Reduction of Mucosa After Bilateral Turbinectomy Shown by Total 
Cross-sectional Area 3.3 (TCA-3.3) and 4.0 (TCA-4.0) cm From Nostrils Before and 
After Decongestion * 


Mean + SEM 


No. of Patients 





TCA-3.3, cm* 


Nondecongested 
Preoperative 


1.48 + 0.410t 





Postoperative 


2.67 + 0.389 





Decongested 
Preoperative 


3.18 + 0.529 





Postoperative 


3.31 + 0.085 


TCA-4.0, cm? 


Nondecongested 


Preoperative 2.33 


> 


0.509+ 





Postoperative 3.24 


+ 


0.260 





Decongested 


Preoperative 4.21 


0.851 





Postoperative 4.12 


+ 
5 








0.490 


*ТСА is the sum of the cross-sectional areas of the right and left sides. 


t= 016: 
+P = .050. 


Table 7.—Total Minimal Cross-sectional Area (TMCA) and Total Cross-sectional Area 
3.3 cm From Nostrils (TCA-3.3) Postoperatively * 


Mean + SEM 


No. of Patients 





TMCA, cm? 


Nondecongested 


T group 1.93 + 


0.1091 





NT group 0.98 


0.140 





BT group 0.98 


0.053 





Decongested 


T group 1.30 


0.130 





NT group 1.19 + 


0.138 





BT group 1.19 


Nondecongested 


T group 2.39 


0.122 
TCA-3.3, cm? 


0.278 





NT group 2.57 


0.319 





++ 


ВТ дгоир 2.67 


0.389 








Decongested 


T group 3.44 


0.365 





NT group 4.02 


0.366 








++ 


BT group 4.31 


+P = .025 vs NT and BT groups. 


and medial aspect of the turbinate 
were removed, as intended by the tech- 
nique described by House’ and Mabry.’ 
Our measurements indicate that the 
major effect of turbinectomy is a re- 
duction or shrinkage of the mucosa, 
seen as a diminished effect of decon- 
gestion compared with the preopera- 
tive effect. Compared with the nontur- 
binectomy group, there was signifi- 
cantly less effect of decongestion in the 
turbinectomy group. After septoplasty 
for anterior septal deformities, the 
MCA of the side with the hypertrophic 
inferior turbinate in the turbinectomy 
group was not changed compared with 





0.395 
*T indicates turbinectomy; NT, nonturbinectomy; and BT, bilateral turbinectomy. 


the preoperative value, but in the non- 
turbinectomy group there was a sig- 
nificant drop. This decrease in MCA 
may be explained by the relocation of 
the deviated septum to the midline. All 
the patients in the nonturbinectomy 
group were unsatisfied with the nasal 
patency in the side of the hypertrophic 
turbinate. Therefore, it seems advis- 
able to perform a reductive turbino- 
plasty along with septoplasty in cases 
of anterior septal deviation of a certain 
degree. How much or where the infe- 
rior turbinate should be reduced is a 
point for further investigations. 
Fanous* advocated anteroinferior tur- 
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Table 8.—Postoperative Subjective 
Nasal Patency in Nasal Cavity With 
Turbinate Hypertrophy in Unilateral 
Turbinectomy (T), Bilateral 
Turbinectomy (BT), and 
Nonturbinectomy (NT) Groups 


No. of Cavities 
With Satisfactory 
Patency 


No. of 
Cavities 
T group 6* 
NT group 5 
BT group 10 


* One patient missed the follow-up appointment. 








binectomy, based on the study of 
Haight and Cole, which localizec the 
resistive segment of the nose to the re- 
gion of the anterior edge of the inferior 
turbinate. However, our measure- 
ments of the more posterior regions 
CA-3.3 and CA-4.0 showed a tendency 
to changes similar to those of MCA, ie, 
а drop in these cross-sectional areas in 
the nonturbinectomy group after op- 
eration. These findings may be arti- 
facts due to the limited ability of the 
method to measure areas correctly be- 
hind narrow orifices." If they are not 
artifacts, these findings may depend 
on how much the septum is relocated 
anteroposteriorly, and therefore an in- 
ferior turbinoplasty’ where the sxele- 
ton of the turbinate is also removed 
might be more appropriate. 

There was a tendency to a decrease 
in the distance to MCA in the turbi- 
nectomy group (no change in the non- 
turbinectomy group). This and the 
small postoperative effect of deconges- 
tion on the MCA in the turbinectomy 
group indicate that the MCA (the flow- 
limiting segment) moves from the in- 
ferior turbinate in the anterior direc- 
tion, probably toward the limen nasi.' 
Special consideration must be given to 
pathologie changes in this area before 
operation. Total inferior turbineczomy 
is advocated by some authors'^^ for 
subjects with chronic nasal obstruc- 
tion, which is not a well-defined group. 
The procedure might induce severe 
changes in the physiology of the nasal 
mucosa, expressed in crusting and 
atrophic rhinitis.’ Although conserva- 
tive turbinate surgery is desirable, a 
more radical approach may in certain 
cases be recommended. In our study 
bilateral submucous turbinoplasty 
was done in five patients, in two of 
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them because of an unspecified chronic 
nasal obstruction and bilateral tur- 
binate hypertrophy witheut septal de- 
formity and in three because of aller- 
gic rhinitis symptoms, bilateral tur- 
binate hypertrophy, and septal 
deformity. Postoperatively there was 
no effect of decongestion on the MCA 
in the group with unilateral turbinec- 
tomy, whereas an effect was seen in 
patients after bilateral turbinectomy, 
despite the same technique being ap- 
plied in both groups. This indicates an 
influence of erectiletissueon the MCA, 
probably located to the inferior tur- 
binate. The relatively small effect of 
the bilateral turbineetomy on the na- 
sal airway dimensions indicates that 
only small amounts of tissue had been 
removed. This was deliberately done to 
avoid serious damage. In these cases a 
more radical turbinate resection 
should probably have been done, at 
least in the anterior part of the infe- 
rior turbinate. In some cases the MCA 
may be located more anteriorly than 
the inferior turbinate, explaining the 
modest effect of turbinectomy. The 
MCA in the bilateral turbinectomy 
group was smaller than she MCA in 
the unilateral turbinectomy group. 
The small total MCA even after bilat- 
eral turbinectomy may indicate that 
patients with bilateral turbinate hy- 
pertrophy are a different group than 
those with unilateral compensatory 
hypertrophy. Special attention must 
be given to the valve area, since this 
area is rather small even after bilat- 
eral turbinectomy апа is flow limiting, 
causing a feeling of nasal obstruction 
even at low flow rates. 

Randomized studies of patients with 
septal deviations and hypertrophic 


turbinates as well as patients with bi- 
lateral turbinate hypertrophy must be 
done to clarify the indications for dif- 
ferent kinds of turbinectomy and other 
surgical corrections in the nose. 
Acoustic rhinometry is a simple 
method and seems adequate to study 
the skeletal and mucosal components 
of the anterior part of the nasal cavity. 
It provides objective documentation, 
quantitative evaluation, and topical 
information on the mucosal and skele- 
tal changes caused by surgery, decon- 
gestion, or other medical treatment. 


CONCLUSIONS 


The following conclusions may be 
drawn from this study. 

1. In cases of septal deviations of a 
certain degree, inferior turbinate hy- 
pertrophy may be expected in the side 
opposite the main deviation. 

2. In cases of moderate to severe 
septal deviations and contralateral 
turbinate hypertrophy, submucous 
turbinoplasty seems advisable to re- 
tain normal dimensions in the nasal 
cavity after septoplasty. 

3. The main effect of submucous 
turbinoplasty seems to be a reduction 
(shrinkage) of the mucosa rather than 
a removal of the skeletal tissue. 

4. If turbinectomy is omitted in 
cases of septal deviations and tur- 
binate hypertrophy, a high frequency 
of complaints and a large reduction of 
nasal airway passage remain after 
correction of the septal deviation. 

5. Turbinectomy leads to an in- 
crease in and relocation of the MCA of 
the nasal cavity. It moves anteriorly, 
probably from the inferior turbinate 
to the limen nasi and the valve area. 

6. Patients with bilateral turbinate 
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hypertrophy seem to have small MCAs 
of the nasal cavity preoperatively as 
well as postoperatively. Therefore, 
more radical surgery than submucous 
turbinoplasty may be necessary. 

T. The measurements with acoustic 
rhinometry are easy to perform and 
require little cooperation from pa- 
tients. 


References 


1. Bachmann W, Legler U. Studies of the struc- 
ture and function of the anterior section of the 
nose by means of luminal impressions. Acta Oto- 
laryngol. 1972;73:433-442. 

2. Haight JSJ, Cole P. The site and function of 
the nasal valve. Laryngoscope. 1983;93:49-55. 

3. Jones. M. Turbinal hypertrophy. Lancet. 
1895;2:879. 

4. Jones M. Turbinectomy. Lancet. 1895;2:496. 

5. Jones AS, Lancer JM, Moir AA, Stevens JC. 
The effect of mucosal diathermy to the inferior 
turbinate on nasal resistance to airflow in allergic 
and vasomotorie rhinitis. Clin Otolaryngol. 
1985;10:249-252. 

6. House HP. Submucous resection of the infe- 
rior turbinal bone. Laryngoscope. 1951;61:637-648. 

T. Mabry RL. Inferior turbinoplasty. Laryngo- 
scope, 1982;92:459-461. 

8. Fanous N. Anterior turbinectomy. Arch Oto- 
laryngol Head Neck Surg. 1986;112-850-852. 

9. Moore GF, Freeman T, Ogren FP, Yonkers 
AJ. Extended follow-up of total inferior turbinate 
resection for relief of chronic nasal obstruction. 
Laryngoscope. 1985;95:1095-1099. 

10. Ophir D, Shapira A, Marshak G. Total infe- 
rior turbinectomy for nasal airway obstruction. 
Arch Otolaryngol. 1985;111:93-95. 

11. Hilberg O, Jackson AC, Swift DL, Pedersen 
OF. Acoustic rhinometry: evaluation of nasal 
cavity geometry by acoustic reflections. J Appl 
Physiol. 1989;66:295-303. 

12. Grymer LF, Hilberg О, Elbrdnd О, Ped- 
ersen OF. Acoustic rhinometry: evaluation of the 
nasal cavity with septal deviations, before and 
after septoplasty. Laryngoscope. 1989;99:1180- 
1187. 

13. Warren DW. A quantitative technique for 
assessing nasal airway impairment. Am J Orthod 
Dentofacial Orthop. 1984;86:306-314. 

14. Wight RG, Jones AS, Beckingham E. Rad- 
ical trimming of the inferior turbinates and its 
effect on nasal resistance to airflow. J Laryngol 
Otol. 1988;102:694-696. 


Turbinate Hypertrophy—Hilberg et al 289 





у E, AORE " "чурту 


Malignant Tumors of 


Major Salivary Gland Origin 


A Matched-Pair Analysis of the Role of 
Combined Surgery and Postoperative Radiotherapy 
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e Between 1966 and 1982, 46 patients 
with previously untreated malignant tu- 
mors of major salivary gland origin re- 
ceived combined surgery and postopera- 
tive radiotherapy. They were compared 
with 46 patients treated with surgery only 
between 1939 and 1965, who were 
matched according to prognostic criteria. 
Radiation doses ranged from 4000 to 7740 
cGy (median, 5664 cGy). The 5-year de- 
terminate survival rates for patients given 
combined therapy with stage | and 1! dis- 
ease vs patients given surgery only was 
81.9% vs 95.8%, while for stages Ill and IV 
it was 51.296 vs 9.5%, respectively. Local 
control for stage lll and IV disease in 


Mises tumors of the major 
salivary glands are rare, repre- 
senting 6% of all head and neck 
cancers. Surgery has been the pri- 
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patients given combined therapy vs pa- 
tients given surgery only at 5 years was 
51.396 vs 16.896. For patients with nodal 
metastases, 5-year determinate survival 
for the combined-therapy group vs the 
surgery-only group was 48.9% vs 18.7%, 
and the corresponding local-regional con- 
trol was 69.1% vs 40.2%. The results of 
this analysis suggest that postoperative 
radiotherapy significantly improves out- 
come for patients with stage III and IV dis- 
ease and for patients with lymph node me- 
tastases. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:290-293) 


mary treatment for these tumors. In a 
review of 35 years’ surgical experience 
at the Memorial Sloan-Kettering Can- 
cer Center, New York, NY, Spiro! re- 
ported local-regional recurrence after 
surgery alone in 39% of 623 patients 
with malignant parotid tumors and in 
60% of 129 with submandibular pri- 
maries. These figures reflect the high 
rates of recurrence, especially in pa- 
tients with more advanced disease, and 
indicate the need for an adjuvant ther- 
apy that can improve on the results of 
surgery alone. The rarity of this dis- 
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ease and the variety of clinical presen- 
tations make a prospective random- 
ized trial impossible. In addition, the 
many prognostic factors render simple 
retrospective analysis inadequate. In 
an attempt to overcome some of these 
problems, we performed a retrospec- 
tive matched-pair analysis using his- 
torical controls, in the hope that we 
could better define the role of postop- 
erative radiotherapy. 


PATIENTS AND METHODS 


Between 1966 and 1982 there were 155 
patients with previously untreated, non- 
metastatic malignant tumors of major sal- 
ivary gland origin who received definitive 
treatment at Memorial Sloan-Kettering 
Cancer Center. Of these, 46 were treated 
with combined surgery and postoperative 
radiotherapy. To compare the patients who 
received combined therapy with a group of 
patients with similar prognostic factors 
who were treated surgically without post- 
operative radiotherapy, we selected pa- 
tients to serve as matched controls from a 
total of 319 patients treated from 1939 to 
1965. To avoid bias, the criteria for selection 
were that the patient given combined ther- 
apy be matched with his or her control by 
the following prognostic factors: site of tu- 
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Table 1.—Distribution of Prognostic 
Variables Between Treatment Groups 


No. of Patients 
————— 
Combined 


Prognostic Factor Therapy Controls 


Demographic 
Median age. у 52 
M 28 
F 

Stage 





Tumor type 
Mucoepidermoid 
Адеговагсіпота: 
Adenoid cystic 
Acinic 
Mixed 
Anapiastic 
Squamous 
тоа! 

Histological node 

ў positive 

High-grade tumor 


Combined 
Controls Therapy 





Parotidectomy 
Total 22 17 
Subtcta! (superfieial) 16 
Radical 1 
Tumor excision 

Submandibular 
Gland excision 
Neck dissection 

Total 





mor, age, histological type, histological 
grade, andoverall American Joint Commit- 
tee stage. Using a computerized search 
system, individual controls with the same 
prognosticfactors as the patient given com- 
bined therapy were selected without refer- 
ence to the clinica! outcome. A comparison 
of the distribution of the prognostic factors 
between the patients given combined ther- 
apy and the controis is given in Table 1. The 
concordance between the 46 patients given 
combined therapy and control patients is 
high. There were 21 patients given com- 
bined therapy withthigh-grade tumors com- 
pared with 19 high-grade tumors in the 
control patients. Twice as many patients 
given combined therapy (20) had histologi- 
cal evidence of lymph node involvement as 
had controls (10). The latter two factors 
weigh unfavorably against the combina- 
tion-therapy group. 

Table 2 compares the surgical manage- 
ment of the patients given combined ther- 
apy and of control patients. À subtotal pa- 
rotidectomy generally involved removal of 
the superficial lobe of the parotid with 


T1 T2 
<2 ст 


2.1-4 cm 


No Local Extension 


Survival, 96 


0 1.0 2.0 


No Local Extension 


TS T4 


4.1-6 cm 26 cm 


No Local Extension 


or Local Extension 


| 





3.0 4.0 5.0 


Time, y 


Fig 2.—Determinate survival, stages Ill and IV. The numbers in parentheses indicate the numbers 
of patients at risk at the specified intervals. RT indicates combined surgery and postoperative ra- 


diotherapy; No RT, surgery alone. 


preservation of the facial nerve. A total pa- 
rotidectomy involved removal of the super- 
ficial and deep lobes, although the facial 
nerve may be left intact following careful 
dissection of the adjacent tissues. A radical 
parotidectomy consisted of removal of all of 
the parotid gland and adjacent bone, mus- 
cle, or auditory canal. Surgical manage- 
ment of submandibular tumors was either 
by limited excision of the gland and suprao- 
mohyoid neck dissection or by a full radical 
neck dissection. Surgical management was 
similar in the combined-therapy and con- 
trol groups (Table 2). 

Of the 46 patients receiving combined 
therapy, 45 received external-beam mega- 
voltage therapy and 1 patient underwent 
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intraoperative placement of afterloading 
catheters receiving a total dose of 5000 cGy 
median peripheral dose over 10 days using 
iridium Ir 192. All 45 patients given exter- 
nal beam treatment were treated with 
megavoltage equipment, doses ranging 
from 4000 to 7740 cGy, the median dose be- 
ing 5664 cGy. The technique of treatment 
was opposed lateral fields in 11 with the 
dose prescribed at the midplane. Oblique 
wedged pairs were used in 18 patients and 
ipsilateral fields alone were used for 16 pa- 
tients. A combination of electrons and pho- 
tons was used for 11 of the 16 ipsilateral 
fields. The neck and regional lymphatics 
were treated in 28 of the patients. In 23 of 
these 28 patients, there was clinical and/or 
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pathological evidence of lymph-node in- 
volvement, and in 5 cases the neck treat- 
ment was elective. The doses to the neck 
ranged from 2000 to 6000 cGy, the median 
being 4750 cGy. 

Cancer deaths are expressed as crude 
death rates, and differences are assessed by 
Fisher’s Exact Test. Determinate survival 
and local control were calculated according 
to the method of Kaplan and Meier.’ Pa- 
tients who died of other causes without ev- 
idence of cancer or were unavailable for 
follow-up were censored at the time of 
death or last follow-up. Survival and fol- 
low-up times were calculated from the date 
of surgery. Differences in survival, local 
control, and local-regional control were as- 
sessed by the log rank test.* Local control 
was defined as absence of disease recur- 
rence in the primary site or adjacent areas. 
Local-regional control was defined as ab- 
sence of disease recurrence at any site 
above the clavicles. The patients were ret- 
rospectively staged according to the system 
adopted by the American Joint Committee 
in 1978 (Fig 1). 


RESULTS 


The median follow-up time for sur- 
vivors was 5.8 years in the combined- 
therapy group (range, 0.4 to 14.3 years) 
and 10.5 years in the control group 
(range, 1.4 to 25.4 years). The differ- 
ence in follow-up times may be ac- 
counted for in part by the fact that the 
control patients were all treated many 
years before the patients given com- 
bined therapy and as such were avail- 
able for follow-up for a longer time. 
The crude death rate due to cancer was 
35% in the combined-therapy group vs 
52% in the control group (P = .04). The 
5-year determinate survival for all pa- 
tients given combined therapy vs con- 
trol patients was 68.9% vs 55%, re- 
spectively (not significant [NS]), and 
the corresponding local control was 
73.4% vs 66.2% (NS). As seen in Fig 2, 
the 5-year determinate survival for 
patients given combined therapy with 
stage III (T1-2, N1, МО or T4, N0, M0) 
and stage IV (T3-4, N1, M0) disease vs 
control patients was 51% vs 10% 
(P = .015), and the corresponding local 
control was 51% vs 17% (Р = .14). In 
contrast, the 5-year determinate sur- 
vival for patients with stage I and II 
disease given combined therapy vs 
control patients was 82% vs 96% (NS), 
and the corresponding local control 
was 91% vs 79%, respectively (NS). 
Comparing the 23 patients with 


100 


80 


60 


Survival, 96 


40 


20 





Time, y 


Fig 3.—Determinate survival, patients with positive nodes. The numbers in parentheses indicate 
the numbers of patients at risk at the specified intervals. RT indicates combined surgery and post- 


operative radiotherapy; No RT, surgery alone. 
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Fig 4.—Local-regional control, patients with positive nodes. The numbers in parentheses indicate 
the numbers of patients at risk at the specified intervals. RT indicates combined surgery and post- 


operative radiotherapy; No RT, surgery alone. 


lymph-node metastases who received 
nodal irradiation with the 16 patients 
in the control group with lymph-node 
metastases, as shown in Fig 3, the 
5-year determinate survival was 49% 
vs 19% (P = .015). The corresponding 
5-year local-regional control rate was 
69% vs 40% (P = .05), as seen in Fig 4. 
For high-grade tumors, the 5-year de- 
terminate survival for patients given 
combined therapy (n = 21) vs the con- 
trol patients (n = 19) was 57% vs 28% 
(NS), and the corresponding local con- 
trol was 68% vs 44% (NS). 


COMMENT 


In the 1960s, experience evolved in 
the use of postoperative radiotherapy 
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for malignant salivary gland tumors. 
In 1971, King and Fletcher’ reported а 
local recurrence rate of 6.5% in 46 pa- 
tients irradiated postoperatively ei- 
ther for residual disease or electively. 
In 1975, Guillamondegui et al’ reported 
local recurrence rates of 26% in 120 
patients treated with surgery alone 
and 14% in 29 patients with residual 
disease receiving postoperative radio- 
therapy. In 1977, Fu et al* reported 
initial local control in 72% (26/36) of 
patients treated with surgery alone. 
This was contrasted to local control in 
83% (19/23) with the addition of post- 
operative radiotherapy. Only 3 (14%) 
of 22 with positive margins receiving 
radiation developed local recurrence 
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vs Т (54%) of 13 monirradiated pa- 
tients. Fitzpatrick and Theriault? com- 
pared the results of treatment with 
surgery alone with those of combined 
surgery and radiotherapy. Local con- 
trol was achieved in 17 (2496) of 70 pa- 
tients for surgery alcne vs 134 (74% ) of 
182 with combined therepy. 

While the abeve studies indicate a 
general benefit with postoperative ra- 
diotherapy for patients with malig- 
nant tumors of salivary gland origin, 
they do not help in selecting the pa- 
tient subgroups tha- specifically ben- 
efit. Neither do they indicate which 
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soc J. 1958;53:457-481. 

4. Peto R, Peto J. Asymptotically efficient rank 


AJDC 


patients do not require postoperative 
radiotherapy. In our analysis, we at- 
tempted to overcome some of the prob- 
lems with retrospective studies. By 
using matched pairs, we were able to 
consider the various prognostic factors 
and better define the subgroups whose 
outcome may or may not be improved 
by postoperative radiotherapy. We 
found a significant survival advantage 
and an increase in local control when 
radiotherapy is added for patients 
with stage III and IV tumors. In addi- 
tion, our data reveal a significant im- 
provement in survival and local-re- 


References 


invariant test procedures. J R Stat Soc. 1972; 
135:185-206. 

5. American Joint Committee for Cancer Stag- 
ing and End Results Reporting. Manual for Stag- 
ing of Cancer. Chicago, Ill: American Joint Com- 
mittee; 1978. 

6. King JJ, Fletcher GH. Malignant tumors of 
the major salivary glands. Radiology. 1971; 
100:381-384. 

7. Guillamondegui OM, Byars RM, Luna MA, 
Chiminazzo H, Jesse RH, Fletcher GH. Aggres- 


In Other AMA Journals 


Three-Wheeled Vehicle Injuries in Children 
Richard M. Ruddy, MD; Steven M. Selbst, MD (AJDC. 1990;144:71-73) 


Childhood Injury Mortality in Ohio, 1979 to 1986 
Richard S. Hopkins, MD, MSPH; James V. Writer, MPH; B. Kim Mortensen, PhD, MPH; 
Robert W. Indian, MS (AJDC. 1990;144:79-82) 


VA ELM 


gional control when radiotherapy was 
administered to the primary site and 
nodal drainage areas for patients 
found to have lymph-node metastases. 
Finally, there was a trend toward im- 
proved local control and survival when 
postoperative radiotherapy was ad- 
ministered for high-grade tumors. On 
the other hand, there would appear to 
be no obvious advantage to the routine 
use of postoperative radiotherapy for 
most patients with stage I and II 
tumors, particularly with low-grade 
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Human Papillomavirus DNA in Squamous Cell 


Carcinoma of the Upper Aerodigestive Tract 


Toshio Ishibashi, MD; Shozo Matsushima, MD; Youko Tsunokawa, PhD; Masao Asai, MD; Yasuya Nomura, MD; 


Takashi Sugimura, MD; Masaaki Terada, MD 


ө Nineteen samples of DNA from 
squamous cell carcinoma of the upper 
aerodigestive tract were analyzed by 
Southern blot hybridization for the pres- 
ence of human papillomavirus (HPV) DNA. 
Two samples of DNA contained HPV 16 
DNA or its homologous sequence. In one 
maxillary carcinoma, the sequences ho- 
mologous to HPV 16 were detected. In one 
tonsillar carcinoma, HPV 16 sequence was 
also shown to be present. The patients 
positive for HPV DNA were female and had 
neither smoking nor drinking habits. 
These results indicate that HPV infections 
may play a role in the development of 
some types of squamous cell carcinomas 
of the upper aerodigestive tract. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:294-298) 


n recent years, increasing evidence 
has been accumulated that certain 
types of human papillomavirus (HPV) 
play a significant role in induction of 
specific types of human cancers. Two 
HPV types, HPV 16 and 18, cloned di- 
rectly from cervical cancer biopsy 
specimens, have been demonstrated in 
a high percentage of cervical, vulvar, 
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and penile cancer from various parts of 
the world, including Japan. Human 
papillomavirus 16 was also found in 
tongue and laryngeal carcinomas." 
Human papillomavirus 16 DNA was 
shown to induce malignant transfor- 
mation of NIH 3T3 cells on its trans- 
fection.'? 

However, association of HPVs in 
squamous cell carcinomas of the upper 
aerodigestive tract other than those of 
the oral cavity and larynx has not, to 
our knowledge, been reported previ- 
ously. We analyzed squamous cell car- 
cinomas of the upper aerodigestive 
tract, including those of oral cavity, 
pharynx, larynx, and nose and para- 
nasal sinuses, for the presence of HPV 
DNA. 

We report herein the presence of se- 
quences homologous to HPV 16 DNA 
in one maxillary sinus carcinoma and, 
for the first time, to our knowledge, the 
presence of HPV 16 DNA sequence in 
one tonsillar carcinoma. 


PATIENTS AND METHODS 
Sources of DNAs 


The present series included 19 patients 
who underwent biopsy or surgical treat- 
ment for squamous cell carcinoma of the 
upper aerodigestive tract (6 of the oral cav- 
ity, 5 of the pharynx, 3 of the larynx, and 5 
of the nose and paranasal sinuses) at the 
Department of Otolaryngology, University 
of Tokyo (Japan). Twelve specimens were 
obtained from primary tumors, and 7 were 
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obtained from metastases to cervical lymph 
nodes. The series included 13 men and 6 
women, aged 44 to 82 years. Parts of the tu- 
mor specimens were used for histologic 
identifieation, and the remainder was 
stored at —70?C. A summary of the tissues 
studied is given in the Table. 


Extraction of Cellular DNA 


High-molecular weight DNA was ex- 
tracted by sodium dodecyl sulfate-protein- 
ase K treatment, followed by repeated phe- 
nol and chloroform extractions.? As a pos- 
itive control, a DNA sample from SKG IIIb 
cells was used; this cell line was established 
from cervical cancer and contained one 
сору of HPV 16 DNA sequences. 


Southern Blot Hybridizations 


About 10 ug of cellular DNA was cleaved 
with the restriction enzyme BamHI, elec- 
trophoresed in 0.8% agarose gels, and 
transferred to nitrocellulose filters accord- 
ing to the method of Southern." The filters 
were hybridized with “cocktails” of phos- 
phorus 32-labeled denatured DNA probe in 
a solution of 30% formamide 5xSSPE 
(1xSSPE: 180-mmol/L sodium chloride-10- 
mmol/L sodium acid phosphate-1-mmol/L 
edetic acid; pH, 7.4), 0.1% sodium dodecyl 
sulfate, 5xDenhardt's solution," and 100 ug 
of denatured salmon testis DNA per milli- 
liter at 37?C for low-stringent conditions 
(35°С below the melting temperature). The 
concentration of formamide was increased 
to 50%, and its temperature for hybridiza- 
tion was increased to 42°С for high-strin- 
gent conditions (18°С below the melting 
temperature). 

Two types of mixtures of DNA probes 


Human Papillomavirus DNA —lIshibashi et al 





Patient/Age, w Sex Location 











































































































































































































1/49/M Tongue 
2/60/M Tongue Me ы 
3/58/F Tongue Р = 
4/44/M Tongue Р = 
Gingiva Р =- 
6/54/M Buccal Me = 
7/68/M Nasopharynx Р - 
8/57/M Oropharynx Р ~ 
9/56/F Tonsil Me +4 
10/71/M Hypopharynx Me me 
11/74/M Hypopharynx Me = 
12/60/M Larynx Me _ 
13/78/M Larynx lid 
14/77/M Larynx Me 
15/70/M Nasal cavity Р EE 
16/82/F Maxillary sinus P = 
17/52/M Maxillary sinus Р 
18/61/Е Maxillary sinus P 
19/50/F Maxillary sinus P ^ 





* HPV indicates human Papillomavirus; P, primary tumor; and Me, metastatic tumor to cervical lymph node. 
tMinus signs indicate negative even under low-stringent conditions. 


Positive for HPV 16 DNA (TY-3245). 
§Positive for HPV :6-related DNA (TY-4599). 


were used for the first sereening: cocktail A 
contained equimelar cencentration of HPV 
types 6, 11, 16, and 18 DNA s, and cocktail B 
contained HPV types 1, 5, 17, and 20 DNAs. 
The filters showing positive hybridization 
signals with the mixtures of probes were 
washed out by ineuba:ion in a solution of 
50% formamide and 10-mmol/L phosphate 
buffer at 65°C for 1 hour to remove the 
probes. The filter was hybridized with each 
HPV DNA probe and with pBR322 DNA 
probe to rule out any false-positive signals. 
Details ofthe hybridization procedure were 
described previously.'* 

After hybridization by incubation for 2 to 
3 days, the filters were washed in 2xSSC 
(1xSSC: 150-mme!/L sodium chloride-15- 
mmol/L sodium citrate; pH, 7.0), 0.1% so- 
dium dodecyl sulfate at room temperature, 
and 2xSSC, 0.1% sodium dodecyl sulfate at 
52*C (low-stringent washing), and exposed 
to a x-ray film (Kodak) at —70°C using an 
intensifying screen. Then the filters were 
rewashed in 1xSSC, 0.1% sodium dodecyl 
sulfate at 60°C (high-stringent washing) 
and exposed to film again. The DNAs used 
as probes were total sequences of HPV 
DNA types 1, 5, 6, 11, 16, 17, 18, and 20, 
cleaved from the plasmid vector, purified by 
electrophoresis, and electroeluted.? Each 
viral DNA was labeled with phosphorus 32 
by nick translation.‘ 


Histologic Examination 


Formaldehyde-fixed materials were em- 
bedded in paraffin wax and routinely pro- 
cessed into hematoxylin-eosin-stained sec- 
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tions for light microscopic examination at 
magnifications ranging from 40 to 400. 


RESULTS 
Hybridization Data 


The 19 DNA samples obtained from 
squamous cell carcinoma of the upper 
aerodigestive tract were investigated 
by Southern blot hybridization for the 
presence of sequences homologous to 
HPV 1, 5, 6, 11, 16, 17, 18, and 20 DNAs. 
By hybridization under low stringency 
(35°C below melting temperature) fol- 
lowed by subsequent washing at high 
stringency, a DNA sample from max- 
illary sinus carcinoma (TY-4599) and a 
DNA sample from tonsillar carcinoma 
(TY-3245) showed hybridization sig- 
nals with HPV 16 DNA. TY-4599 DNA 
showed two bands of 5.6 and 4.7 kilo- 
base pairs (kb), and TY-3245 DNA 
showed a band of 7.9 kb after BamHI 
cleavage (Fig 1). In the remaining 17 
DNA samples, no HPV DNA sequence 
hybridizable to HPV 1, 5, 6, 11, 16, 17, 
18, and 20 DNA probes could be dem- 
onstrated even under low-stringent 
conditions. 

In TY-4599 DNA, no signals were 
detected when hybridizing with HPV 
16 under high-stringent conditions, 
demonstrating that it was homologous 
to, but distinct from, the HPV 16 DNA. 
Blot for undigested TY-4599 DNA re- 
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vealed no hybridization signals under 
low-stringent conditions, indicating 
that viral DNA of TY-4599 was inte- 
grated into the cellular DNA (data not 
shown). A further characterization of 
this sequence was not possible due to 
the limited amount of available DNA 
sample. 

In TY-3245 DNA, the signal re- 
mained positive under stringent hy- 
bridization conditions (18°C below 
melting temperature). The physical 
state of HPV DNA in TY-3245 was 
then analyzed. After digestion of ge- 
nomic DNA with three different re- 
striction enzymes, BamHI, PstI, and 
Kpnl, the filter was hybridized with 
HPV 16 DNA under low stringency 
(35°C below melting temperature), fol- 
lowed by subsequent washing at high 
stringency. The resulting digestion 
patterns were identical in size with 
those of episomal HPV 16 DNA 
(BamHI, 7.9 kb; PstI, 2.8, 1.8, 1.5, and 
1.1 kb; Крті1, 4.5 and 3.4 kb) (Fig 2). 


Clinical and Histologic Examinations 


The HPV-positive tumors (TY-4599 
and TY-3245) were further evaluated 
clinically and histologically. 

The tumor TY-4599 was obtained by 
biopsy from the primary tumor in a 
61-year-old woman with maxillary si- 
nus carcinoma. The patient had no 
history of smoking or heavy drinking 
and no history of inverted nasal papil- 
lomatosis. Histopathologically, TY- 
4599 was diagnosed as a well-differen- 
tiated squamous cell carcinoma with 
some evidence of keratinization (Fig 
3). There was no area of associated in- 
verted papilloma. 

The tumor TY-3245a,b was obtained 
at the radical neck dissection from the 
two lymph node metastases of a 56- 
year-old woman with tonsillar carci- 
noma. The primary tumor was not ob- 
tained because it had been replaced by 
scar tissues due to the effect of irradi- 
ation. The tumor was histologically 
diagnosed as squamous cell carcinoma. 
Three months before surgery, the pa- 
tient was treated with Linac X-ray and 
received 0.34 Gy in the tonsillar and 
upper neck areas in another hospital. 
Histopathologically, the tumor TY- 
3245 contained small nests of well-dif- 
ferentiated squamous cell carcinoma 
scattered in the inflammatory granu- 
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Fig 1.— Southern blot hybridization of tumor DNAs after cleavage with BamHI under low-stringent 
(left) and high-stringent (right) conditions with human papillomavirus 16 DNA probe. Lane a; SKG 
ШЫ (positive control for human papillomavirus 16 DNA); lane b, DNA from a lymph node metastasis 
of a tonsillar carcinoma (TY-3245a); lane c, DNA from another metastasis of the same patient 
(TY-3245b); and lane d, DNA from a maxillary sinus carcinoma (TY-4599). 


lation tissue (Fig 4). The structure of 
the lymph node was no longer visible 
due to the effect of irradiation. 


COMMENT 


Papillomavirus infection in carcino- 
mas of the upper aerodigestive tract 
has not been studied as extensively as 
those of genital regions. In carcinomas 
of the upper aerodigestive tract, the 
presence of HPV infection has been 
mainly reported for those in the oral 
cavity?" and larynx." We found 
only one report on the presence of 
HPV sequence in carcinomas of the 
nose and paranasal sinuses. In that 
report, HPV was associated with one 
case of squamous cell carcinoma and 
one case of squamous cell carcinoma 
arising from preexisting inverted pap- 
illoma of this region, which were de- 
tected by in situ DNA hybridization 
technique. Furthermore, there has 


been no report of HPV DNA in tonsil- 
lar carcinoma. 

We reported herein the presence of 
sequences homologous to HPV 16 DNA 
in 2 of 19 squamous cell carcinomas of 
the upper aerodigestive tract. One was 
a maxillary sinus carcinoma that con- 
tained the sequence related to HPV 16 
DNA. This is, to our knowledge, the 
first case report showing the presence 
of HPV 16-related DNA in a maxillary 
sinus carcinoma by Southern blot hy- 
bridization. The other positive finding 
was in a tonsillar carcinoma that con- 
tained HPV 16 DNA. This is also the 
first case report to show the presence 
of HPV 16 DNA intonsillar carcinoma. 
The other 17 samples of DNA from 
carcinomas of the upper aerodigestive 
tract did not hybridize with HPV 1, 5, 
6, 11, 16, 17, 18, and 20 DNA. 

The HPV 16-related DNA sequence 
present in a maxillary sinus carcinoma 
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Fig 2.—Blot hybridization of TY-3245 DNA af- 
ter cleavage with Pstl (lane a), BamHI (lane b), 
and Kpnl (lane c) with human papillomavi-us 16 
DNA under low-stringent conditions followed by 
subsequent wash at high stringency. 


reported on herein cannot be charac- 
terized in detail because of the limited 
amount of the tissues available. Hu- 
man papillomavirus 18, 11, and 6 can 
be hybridized with HPV 16 DNA under 
low-stringent conditions. However, 
HPV 16-related DNA in the sample 
did not hybridize with HPV 18, 11, and 
6 DNA under low-stringent conditions 
(35°C below melting temperature). It 
is very unlikely that this HPV 16- 
related sequence was HPV 18, 11, or 6 
DNA. 

Malignant tumor regularly contains 
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Fig 4.—A small nes: of well-differentiated squamous cell carcinoma in the inflammatory granula- 
tion tissue (TY-3245, a tonsillar carcinoma) (hematoxylin-eosin, original magnification X400). 


the viral DNA in an integrated state, 
in contrast to viral DNA in an episo- 
mal state in premal gnant lesions.*”” 
However, some reports show that the 
majority of HPV DNA in some carci- 
nomas is in zn episoraal state in addi- 
tion to sequences integrated into the 
cellular genome. The maxillary si- 
nus carcinoma (TY-4599) reported on 
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herein probably contained the viral 
DNA in an integrated state, because 
blot for undigested DNA revealed no 
hybridization signal under low-strin- 
gent conditions. In the tonsillar carci- 
noma (TY-3245), however, viral DNA 
was likely to be present in an episomal 
state, because the fragments of TY- 
3245 DNA obtained after digestion 


with different restriction enzymes 
were compatible with those known for 
episomal HPV 16. The possibility that 
small amounts of integrated viral 
DNA may be present in tumor cells but 
cannot be detected because of the ma- 
jority of viral DNA in an episomal 
state cannot be excluded. 

Histopathologically, both of the 
HPV DNA-positive tumors were well- 
differentiated squamous cell carcino- 
mas. Loning et al* stated that HPV 
DNA was more frequently detected in 
well-differentiated carcinomas than in 
poorly differentiated carcinomas in 
the upper aerodigestive tract. Our 
findings are compatible with their re- 
port. 

Carcinomas of the upper aerodiges- 
tive tract more frequently occur in 
men than in women and are known to 
be related to smoking and alcohol.” 
However, in this study both of the 
HPV DNA-positive cases were from 
female patients who had no history of 
smoking or heavy drinking. It is inter- 
esting to note that these two patients 
belonged to a low-risk group for upper 
aerodigestive tract carcinoma. It could 
be speculated that HPV infections may 
play a role in the etiology of carcino- 
mas of the upper aerodigestive tract in 
addition to smoking or drinking hab- 
its. 

The total number tested for the 
presence of HPV DNA in the present 
study is too small to give the conclu- 
sion of female preponderance in the 
incidence of the presence of HPV DNA 
in upper aerodigestive tract carcino- 
mas. Yet, the presence of HPV DNA in 
two of six female patients in this study 
is of considerable interest. A higher 
incidence of HPV DNA in women than 
men has not, to our knowledge, been 
described. It appears to be of interest 
to investigate further the natural his- 
tory of HPV infections with reference 
to the sex of the patient to clarify the 
role of HPV in the generation of upper 
aerodigestive tract carcinoma. 
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Calcium Regulation of Antigen Expression 


on Normal and Malignant Human 


Squamous Cells In Vitro 


Henry Т. Hoffman. MD: Madhu Subnani, MD; Michael Cha; Lisa Kidd; Jaime Landman; Rick Tooley, MD; Thomas E. Carey, PhD 


* In vitro, normal keratinocytes exhibit 
undifferentiated morphologic features 
and proliferate for multiple passages in 
low-calcium medium (<Q3 mmol/L) 
whereas, in high-calcium medium (= 1.0 
mmol/L), these cells assume differentia- 
tion characteristics, begin tc stratify, and 
eventually cease proliferating. In contrast, 
malignant keratinocytes grow well in high- 
calcium medium. Expression of pemphi- 
gus vulgaris antigen, a scuamous cell 
marker, is altered on cultured normal ke- 
ratinocytes by calcium In this study we 
compared the effects o* calcium levels on 
expression of cel! surface antigens by 
UM-SCC-38, a human squamous carci- 
noma cell line, and normal keratinocytes 
cultured from newborn foreskin. Pemphi- 
gus, pemphigoid, (@,-microclobulin anti- 
gens, as well as the epidermal growth fac- 
tor receptor anc the A9 germ nal epithelial 
cell basement membrane squamous carci- 
noma antigen were examined. Pemphigus 
antigen was strengly expressed on normal 
and malignant callsin high-calcium but not 
low-calcium medium. Calcium concentra- 
tion did notaffect the expression of any of 
the other antigens tested. Thus, although 
calcium induces differentiation and even- 
tual loss of proliferative zapacity in normal 
but not malignant keratinocytes in vitro, 
we were unabie to demonstrate differ- 
ences in pemphigus vu:garis antigen ex- 
pression that might 5e linked со the growth 
inhibitory effects induced by high calcium 
levels in nontrarsformed epithelial cells in 
culture. 
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Ithough the effects of calcium on 
malignant keratinocytes have 
not been studied extensively, much in- 
formation is available about the ef- 
fects of calcium on normal kerati- 
nocytes. High calcium levels (>1.0 
mmol/L) induce cellular changes con- 
sistent with differentiation in normal 
keratinocytes.' For example, high cal- 
cium levels are necessary for desmo- 
some formation? and in high-calcium 
medium (>1.0 mmol/L), keratinocytes 
have a significantly greater percentage 
of cornified envelopes than those 
grown in low-calcium medium (0.3 
mmol/L)? Although keratin synthesis 
is unaffected by calcium levels, cross- 
linking of the keratin may be impaired 
in cells grown in low-calcium medi- 
um.?? Calcium-induced differentiation 
in vitro is accompanied by the induc- 
tion of pemphigus antigen ex- 
pression.’ The mechanism by which 
calcium alters pemphigus expression 
is unknown. The effect is not limited to 
cultured cells, since similar results 
were obtained on tissue sections by 
Matis et al5 These authors observed 
that pemphigus antibodies stain skin 
sections more strongly in the presence 
of 5 mmol/L of calcium than in buff- 
ered saline without calcium and that 
immunofluorescent staining of normal 
skin sections with pemphigus anti- 
bodies was abolished by pretreatment 
of the sections with edetic acid.’ 
Although the proliferation of nor- 
mal keratinocytes is initially stimu- 
lated by high calcium levels, prolonged 
exposure to calcium levels greater 
than 1.0 mmol/L inhibits growth pre- 
sumably by inducing differentiation.‘ 
Cell lines established from squamous 
cell carcinomas are routinely propa- 
gated in media containing calcium lev- 
els of 1.4 mmol/L and thus calcium-in- 
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duced growth inhibition has not been 
noted with malignant keratinocytes.'* 
To determine if malignant kerati- 
nocytes respond to altered calcium 
levels in other ways that differ from 
normal keratinocytes, we evaluated 
cell surface antigen expression of 
these two cell types in media contain- 
ing high and low calcium levels. 


MATERIALS AND METHODS 
Cell Culture 


Malignant keratinocytes were the UM- 
SCC-38 cell line derived in our laboratory 
from tumor tissue from a patient with 
stage T2, N2a moderately well-differenti- 
ated squamous cell carcinoma of the base of. 
the tongue. These cells were studied at low 
(passages 9 to 12) and high passage (pas- 
sages 94 to 98). Normal keratinocytes were 
cultured from neonatal foreskin using ex- 
plant culture methods routine in our labo- 
ratory and were used between passages 2 
and 6. Normal and malignant keratinocyte 
cultures were initially established in com- 
plete Eagle's minimum essential medium 
containing 176 nonessential amino acids, 
1.4 mmol/L of calcium, 20 mmol/L of r-glu- 
tamine, penicillin G sodium (100 IU/mL), 
streptomycin sulfate (100 mg/L) (Sigma, St 
Louis, Mo), and 15% fetal bovine serum 
(FBS). Prior to study in the high-calcium 
and low-caleium media described below, 
malignant keratinocytes were maintained 
in complete Eagle's minimum essential me- 
dium with 5% FBS. Normal keratinocytes 
were maintained in serum-free kerati- 
nocyte growth medium (Clonetics Corp, San 
Diego, Calif). Cells were grown to 50% to 
90% confluence in T-30 and T-75 culture 
flasks prior to plating in 96-well plates for 
assays of antigen expression. Cells were 
detached with 0.1% trypsin and 0.2 g/L of 
edetic acid. Trypsin action was stopped 
with soybean trypsin inhibitor (Sigma, St 
Louis, Mo) 0.5 mg/mL in calcium-free phos- 
phate-buffered saline (PBS) and the cells 
were pelleted by centrifugation at 1000 rpm 
for 10 minutes, resuspended in a small vol- 
ume of calcium-free PBS, diluted to the ap- 
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Fig 1.—Hemadsorption assays evaluating pemphigus vulgaris antigen expression on malignant keratinocytes are shown for 
days 1, 2, and 3 after passage. The results from serum samples from three different patients (N — 3) were averaged. Error 
bars show SEM. Left, Pemphigus antigen expression in media containing 1.2 mmol/L of calcium was low on the day following 
plating of UM-SCC-38 after passage employing trypsin with edetic acid. The expression of pemphigus antigen increased on 
days 2 and 3. Right, Cells harvested with trypsin without edetic acid did not show reduced pemphigus antigen expression on 
days 1 and 2 after passage indicating that the effect was due more to the removal of calcium than to enzymatic degradation 


of antigen by trypsin. 


propriate cell concentration in either high- 
calcium or low-calcium medium, and plated 
in 96-well plates. Thus, all cells were ex- 
posed to a low-calcium environment for a 
period up to approximately 1 hour before 
being transferred into the test medium. 
Cells were evaluated for cell surface anti- 
gen expression after growth in low-calcium 
or high-calcium medium. Low-calcium (0.03 
mmol/L) medium consisted of MCDB 151 
supplemented with 20 mmol/L of L-glu- 
tamine, penicillin (100 IU/mL), streptomy- 
cin (100 mg/L), and 596 dialyzed FBS. 
High-calcium medium was identical except 
that calcium chloride was added to a final 
concentration of 1.2 mmol/L. 


Assay for Cell Surface Antigens 


Cells were cultured for a minimum of 3 
days in 96-well plates in high-calcium or 
low-calcium medium prior to testing for 
antigen expression. Cell surface antigen 
expression was evaluated using the hemad- 
sorption assay.'*' Antigen expression was 
reported as percent of cells rosetting with 
erythrocytes conjugated to either rabbit 
anti-mouse immunoglobulin (used for mu- 
rine monoclonal antibodies) or staphylococ- 
cal protein А (used for human and rabbit 
serum samples) as previously described.’ In 
this assay the diluent for the antibodies and 
the washing buffer consists of calcium and 
magnesium-free PBS containing 5% heat- 
inactivated y-globulin free FBS. The cal- 
cium concentration in the buffer was esti- 
mated to be 0.16 mmol/L based on a serum 
calcium level in FBS of 3.24 mmol/L (Hy- 
clone Inc, Logan, Utah). The cells were ex- 
posed to this calcium concentration for ap- 
proximately 3 hours during the assay. This 
level of calcium in the assay did not dimin- 
ish our ability to distinguish between the 


cells grown in high-calcium and low-cal- 
cium media. 


Antibodies 


Antibodies and indicator erythrocytes 
were prepared in PBS-y-globulin free FBS. 
Monoclonal antibodies, human serum sam- 
ples with high antibody titer, and rabbit 
anti-human antibodies were employed to 
detect cell surface antigen expression. Se- 
rum samples from three patients with pem- 
phigus vulgaris and one patient with bul- 
lous pemphigoid were obtained during the 
acute blistering phase of their disease. Rab- 
bit antiserum to human £,-microglobulin 
was used (Accurate Chemical, Old West- 
bury, NY). Expression of 8,-microglobulin 
was high on both cell types under both 
high-caleium and low-calcium conditions 
and thus could be employed as a positive 
control. The EGFR1 monoclonal antibody 
raised to the epidermal growth factor 
receptor" was used (Amersham, Arlington 
Heights, Ill). Monoclonal antibody UM-A9 
was raised to the UM-SCC-1 squamous car- 
cinoma cell line.?'^" This antigen is nor- 
mally confined to the basement membrane 
of the epithelium but it is expressed to 
varying degrees of intensity by squamous 
carcinomas in a manner that correlates 
with prognosis." 


RESULTS 
Effect of Trypsin and Edetic Acid on 
Pemphigus Antigen Expression 


Pemphigus antigen expression var- 
ied according to the time interval be- 
tween trypsinizing and assaying for 
antigen expression. Serial evaluations 
of pemphigus antigen expression on 
UM-SCC-38 cells were performed on 
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successive days following trypsiniza- 
tion with 0.1% trypsin and edetic acid. 
А progressive increase in the propor- 
tion of positive cells was observed on 
days 1, 2, and 3 for all three pemphigus 
antibodies tested (Fig 1, left). The pro- 
longed interval required for recovery 
of full expression of the antigen sug- 
gested that it was being degraded by 
the trypsin used to detach the ce ls. To 
determine if this was the case UM- 
SCC-38 cells were also tested on Gays 1, 
2, and 3 after trypsinization with 0.1% 
trypsin alone. The trypsinization pro- 
cess was longer in the absence of 2detic 
acid but pemphigus antigen expression 
was not diminished on days 1 and 2 
following exposure to trypsin alone 
(Fig 1, right); thus, the effect must 
have been due to residual effects of the 
edetic acid. Since it was more efficient 
and convenient to use trypsin-edetic 
acid rather than trypsin alone for 
transferring the cells, we elected to 
perform assays only on cells that had 
been in 96-well plates for а min. mum 
of 3 days following transfer. 


Effects of Calcium Concentration 
Antigen Expression 


Malignant and normal keratino- 
cytes demonstrated strong reactivity 
with the anti-8,-microglobulin anti- 
body in both high-calcium and low- 
caleium media (Fig 2). Pemphigus an- 
tigen expression was similar for nor- 
mal and malignant keratinocytes in 
high-calcium media but it was rearly 
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Fig 2.— The 8. microglobulin antigen was strongly expressed on both normal and malignant keratinocytes regardless of cal- 
cium concentretion. Separate tests were done on separate days to evaluate antigen expression. Six evaluations (N — 8) were 
done in hgh-calcium medium (left) and five (N = 5) were done in low-calcium medium (right). Error bars show SEM. 
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Fig 3.—Expression cf pemphigus antigen on both normal and mali 
tients with active pemphigus vulgaris showed identical dependen 
patient are shown. Separate tests were done on separate days ( 
bars show SEM. Left High expression of pemphigus antigen wa 
calcium medium. Rignt, Both cell types exhibited loss of pemph 


undetectable on beth cell trpes in me- 
dia with lew calcium levels (Fig 3). 
There was an identical dep2ndence on 
calcium for expression of the pemphi- 
gus antigen with all three pemphigus 
serum samples tesied. Pemphigoid an- 
tigen expression was similar for nor- 
mal and malignant keratinocytes and 
was unaffected by calc. ит levels (Fig 
4). A9 antigen expression was higher 
on the malignant kerztinozytes than 
on the normal keratinocytes. Although 
A9 expression was not signiicantly al- 
tered by calcium concentration, there 
was a trend for higher expression on 
normal keratinocytes in tke low-cal- 
cium medium whereas an opposite 
trend was observed with the malig- 
nant cells (Fig 5). Epidermal growth 
factor receptor was alsc expressed to a 


much greater extent on malignant ke- 
ratinocytes than on normal kerati- 
nocytes but no effect of calcium on epi- 
dermal growth factor receptor cell sur- 
face expression was found (Fig 6). 


COMMENT 


Pemphigus vulgaris antibodies bind 
to a membrane or intercellular anti- 
gen(s) in normal stratified squamous 
epithelium that has not yet been iso- 
lated." Reports regarding the location 
of the pemphigus antigen within des- 
mosomes have been conflicting.'*/5 
Pemphigus antigen is a specific marker 
of squamous differentiation that is 
useful for distinguishing squamous 
cell carcinomas from other malignant 
cell types in vitro." 

The effects of caleium on pemphigus 
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gnant keratinocytes with serum samples from all three pa- 
ce on calcium. Multiple assays done with serum from one 
N indicates number of tests performed) and averaged. Error 
s seen on both normal and malignant keratinocytes in high- 
igus antigen expression in low-calcium medium. 


antigen expression have been studied 
extensively on normal keratinocytes. 
Expression of this antigen on normal 
keratinocytes occurs at high calcium 
levels that also induce differentiation 
and inhibit growth.*'* Because growth 
of malignant keratinocytes is not in- 
hibited under high caleium conditions, 
it wasthought that pemphigus antigen 
expression may also be affected by cal- 
cium in a different manner on these 
malignant cells. We found that, like 
normal keratinocytes, pemphigus an- 
tibody binding to malignant kerati- 
nocytes was strong at high calcium 
levels and poor or undetectable at low 
caleium levels. However, unlike the 
normal cells, malignant cells are not 
growth inhibited in high calcium, in- 
dicating that expression of the pem- 


Antigen Expression—Hoffman et al 301 


% of Cells Exhibiting Rosetting 


% of Cells Exhibiting Rosetting 


% of Cells Exhibiting Rosetting 


302 


Malignant Keratinocytes 










Normal Keratinocytes 100 
100 о es 0 j , 
90 Media: MCDB 151 + Ca**(1.2 mmol/L Ca**) = 90 Media: ape i T cM oim de n 
80 MCDB 151 — Ca**(0.03 mmol/L Ca**) 3 80 093 паи ыа 
70 c 70 
60 2 60 
50 2 50 
40 d 40 
30 2 30 
20 © 90 
10 D." V 09 
0 NES. 
1:50 1:100 1:200 1:400 1:800 1:1000 1:50 1:100 1:200 1:400 1:800 1:1600 
Antibody Dilution Antibody Dilution 


Fig 4.—Averaged results from multiple assays performed with serum from one patient with active bullous pemphigoid are por- 
trayed with error bars as described above. Unlike the pemphigus antigen, the pemphigoid antigen expression was unaffected 
by calcium concentration on either normal or malignant keratinocytes. 
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Fig 5.— Multiple determinations of UM-A9 antibody binding were performed as described. UM-SCC-38 expressed AQ antigen 
to a greater degree than the normal keratinocytes. Neither cell type showed significant differences in A9 expression in media 
with high or low calcium levels. Error bars show SEM. 
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Fig 6.—Average results of multiple assays evaluating binding of antibody to epidermal growth factor receptor (EGFR) are 
shown. The malignant keratinocytes (UM-SCC-38) exhibited stronger EGFR expression than the normal keratinocytes tested, 
although neither was affected by calcium levels. Error bars show SEM. 
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phigus antigen does nct always corre- 
late with growth inhib:tion and differ- 
entiation. 

А number of explarations may be 
proposed for the calcium-dependent 
expression of pemphigus antigen on 
keratinocytes. The pemphigus vulgaris 
antigen may be present cn the cell 
surface at all times end merely re- 
quires calcium to be presert for anti- 
body binding, possibly thrcugh a cal- 
cium-induced conformatioral change 
of the pemphigus epitcpe as has been 
suggested for the pemphigus foliaceus 
antigen.” Alternative possibilities are 
that caleium may alter cel metabo- 
lism in such a way that the pemphigus 
vulgaris antigen is syathesized only 
when calcium levels ar» high* or that 
the pemphigus vulgaris an-igen may 
migrate to a cell surface location in the 
presence of high calciam levels and 
may be internalized ia low calcium 
levels.? Transmembrane mcvement of 
the pemphigus antiger has been re- 
ported from an electren microscopic 
study of pemphigus vulzaris antibody 
binding to keratinocytes us ng horse- 
radish peroxidase labeling. Pemphigus 


antibody binding to the cel! surfaces 


was followed by internalization of the 
antibody-antigen complex into sub- 
membranous vesicles.” Immunofer- 
ritin electron microscopy has also been 
used to demonstrate mobility of the 
pemphigus vulgaris antibody-antigen 
complex present in the membranes of 
basal and lower spinous «sells but not in 
the upper spinous and granular cells.” 
Our experiments were performed on 
live cells and thus do not differentiate 


* between these possibilities. The find- 


ing by Matiset al‘ that removal of cal- 
cium from skin sections with edetic 
acid has the same effect as incubating 
living cells in low calcium levels 
strongly suggests that ealciam is re- 
quired for the correct conformation of 
membrane epitopes to be detected. 
Since cells on frozen sections are un- 
likely to be viable, arguments for 
internalization or transmembrane 
movement of the pempaigus antigen 
are weakened by this observation. 
The other eell surface antigens eval- 
uated in our study were aot influenced 
by calcium. However, the madium in 
Which the cells were incubated was not 
supplemented for rapid growth of nor- 


mal cells. Hormones and growth fac- 
tors other than those in dialyzed FBS 
were not added to the MCDB 151. It 
is possible that media that stimu- 
late rapid cell proliferation would 
allow more subtle calcium-dependent 
changes in cell surface antigen expres- 
sion to be detected. 

Calcium has been shown to be an 
important factor influencing cell 
growth and differentiation.’ There is 
increasing evidence that alterations in 
calcium metabolism may accompany 
malignant transformation. Despite 
evidence that calcium affects normal 
and malignant keratinocyte prolifera- 
tion in different ways, calcium was 
found to affect the cell surface anti- 
gens we tested in the same way for 
both cell types. It is important that 
more comparisons between normal 
and malignant cells as to morphologic, 
antigenic, and growth responses to 
calcium be made. Identification of 
other calcium-induced differences be- 
tween normal and malignant kerati- 
nocytes may help to explain malignant 
behavior. These differences may ulti- 
mately prove useful clinically if al- 
tered responses to calcium between 
normal and malignant cells can be ex- 
ploited to diagnose and treat cancer. 


This study was supported by Public Health 
Service grants CA-28564 and CA-35929 from the 
National Cancer Institute, Bethesda, Md. Dr 
Hoffman is a fellow on TS32 NS07293, a training 
grant from the National Institutes of Health, 
Bethesda, Md. 
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Blood Transfusion and Other Risk Factors for 


Recurrence of Cancer of the Head and Neck 


Kim Richard Jones, MD, PhD, Mark Christian Weissler, MD 


@ To determine whether perioperative 
blood transfusion affected the recurrence 
rate of squamous cell cancer of the head 
and neck, we performed a retrospective 
study of all patients with stage Ill and IV 
disease treated surgically at the University 
of North Carolina, Chapel Hill, between 
1983 and 1986. Those who recurred were 
compared with those who did notin regard 
to 16 prognostic variables, including 
whether or not they had received a peri- 
operative blood transfusion. Analyzing 
each variable separately, five were signif- 
icantly related to recurrence. These were 
(1) surgical margin status, (2) stage, (3) 
presence of pathologically positive nodes, 
(4) blood transfusion status, and (5) type 
of treatment. However, because several of 
these variables were clearly interrelated, 
the same data were subjected to a multi- 
variate regression analysis specifically de- 
signed to identify significant prognostic 
variables independent of their association 
with other variables. By this analysis, only 
margin status and the presence or ab- 
sence of a blood transfusion were statisti- 
cally significant predictors of recurrence. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:304-309) 


he immunosuppressive effects of 
blood transfusion have been 
known for several years, but only re- 
cently the effect of transfusion on the 
morbidity and mortality of cancer pa- 
tients undergoing surgical resection 
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has been considered. Burrows and 
Tartter' first reported in 1982 that in- 
traoperative transfusion was associ- 
ated with adverse effects on both the 
recurrence and survival rates of pa- 
tients when adenocarcinoma of the co- 
lon, and since then, numerous retro- 
spective studies have confirmed and 
extended these findings in regard to 
colorectal cancer.’ However, some 
question exists as to whether this ef- 
fect is seen in all types of cancer. For 
example, although similar findings 
have been reported for lung cancer,‘ 
transfusion does not seem to have an 
effect on the recurrence rate of breast 
cancer?! or renal cell cancer.’ 

Since the resection of large head and 
neck tumors frequently requires intra- 
operative or postoperative blood trans- 
fusions, we were interested in whether 
transfusion might have an influence on 
the recurrence rate in head and neck 
cancer. This question has recently 
been addressed by Johnson et al,’ who 
reported that transfusion correlated 
positively with recurrence in patients 
with stage III squamous cell carci- 
noma (SCC) of the head and neck. 
However, this study failed to control 
for a number of variables that also af- 
fect either recurrence rate or the im- 
mune status of the patient, such as the 
presence of positive margins, '!! dura- 
tion of surgery and anesthesia," 
amount of blood loss,? and nutritional 
status.^ We were thus interested in 
extending the findings of Johnson et al’ 
to include these other variables and to 
determine the extent to which they in- 
teracted with transfusion to affect the 
recurrence rate of patients with SCC of 
the head and neck. 


SUBJECTS AND METHODS 
Subjects 


The records of all patients seen at North 
Carolina Memorial Hospital, Chapel Hill, 
between 1983 and 1986 for tumors of the 
head and neck were reviewed (N = 437). To 
be eligible for this study, several criteria 
had to be met. First, only those patients 
with histologically proved SCC of the aero- 
digestive tract were included. This encom- 
passed tumors of the paranasal sinuses, but 
not the esophagus or salivary glands. Sec- 
ond, patients must not have had any prior 
treatment of their tumor (ie, irradiation or 
chemotherapy) before being operated on 
for cure. This excluded patients with recur- 
rences, although in some cases, a decision 
had to be made as to whether a tumor rep- 
resented a recurrence or a new primary tu- 
mor. If there was any question, the patient 
was not considered for further analysis. 
Third, only stage III or IV tumors were in- 
cluded, since patients with stage I or II tu- 
mors rarely, if ever, required a transfusion. 
Finally, any patient who died within 6 
months of their surgery of à cause unre- 
lated to their cancer was excluded. 

A total of 94 patients met all criteria; of 
these 94, 1 was unavailable for follow-up, 
and 1 was excluded because of an unclear 
recurrence status at the time of death. The 
remaining 92 patients form the basis of this 
study. Minimum follow-up time was 2 years 
or until death. Eighty-seven percent (80/92) 
of the patients received postoperative radi- 
ation therapy, while 11% (10/92) received 
surgery alone and 2% (2/92) received a 
combination of postoperative radiation 
therapy and chemotherapy. 


Staging 


Staging was based on the Ameriean Joint 
Committee on Cancer staging system of 
1983. Since this is a clinical staging system, 
all patients were staged based on their ini- 
tial clinical presentation as documented in 
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the chart notes. The stage was not changed 
if surgery revealed the presence of previ- 
ously unsuspected positive nades, or if pos- 
itive nodes were absent in a patient origi- 
nally thought to be node pos:tive. 


Pathologic Findings 


The original pathology reports were re- 
viewed for all patients Information ob- 
tained included the histelogic grade of the 
tumor (1, well differentiated; 3, moderately 
differentiated; and 5, poo-ly di?ferentiated), 
the total number of positive nodes (if ap- 
propriate), and the status of the surgical 
margins. The margins were scored as posi- 
tive if а clear focus cf ca-cinoma was 
present at the cut edge. They were scored as 
close if carcinoma was withir 3 mm of the 
margin, or if carcinoma in situ or severe 
dysplasia was present at the margin. 


Operative Variables end Transfusion 


Several variables relatmg tc the patients’ 
health status and surgical procedure were 
obtained. These included a preoperative 
hematocrit reading, a preoperative albu- 
min level (to obtain some measure of the 
patient's nutritional sta-us), the duration 
of surgery, amount of surgical blood loss, 
and a discharge hematocrit. Fatients were 
categorized as being trarsfused if they re- 
ceived blood products at any time from 2 
weeks before surgery to 2 weeks afterward. 
In fact, however, the range of transfusion 
times in our patients was only from 2 days 
preoperatively to 5 days poscoperatively, 
with greater than'90% of patients receiving 
their blood during the ooeration itself or 
immediately thereafter. Only 2 patients re- 
ceived blood products other then packed red 
blood cells, and both of these patients also 
received large amounts cf rec blood cells. 
The possible effect of bloed products other 
than red blood cells was thus not explored. 


Statistical Aralysis 


The initial univariate analysis of each 
variable was performed asing the y? test. 
Because this test cannot detect the effect of 
possible interactions between variables, 
however, further analysis was done using 
the Cox proportional hzzards model for 
nonparametric, multivariate regression." 
This model was designed $o identify impor- 
tant prognostic variables independent of 
their possible correlation witk other vari- 
ables and, hence, was particu arly appro- 
priate and necessary for this stady, because 
blood transfusion and other presumptive 
risk factors could eovary with stage, margin 
Status, and so forth, and be identified erro- 
neously as significant. The model also con- 
trols for varying lengths of follow-up by 
differentially weighting each observation 
depending on the follow-vp interval. 
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Table 1.— Sixteen Variables That 
Were Examined in Their Effects on 
Recurrence 


Clinical 
Age 
Sex 
Site of lesion 
Size of primary 
Clinical node status 
Stage 


Surgical 
Duration of surgery 
Intraoperative blood loss 
Transfusion status 
Pathologic 
Histologic grade of tumor 
Pathologic node status 
Surgical margins 
Laboratory 
Preoperative hematocrit reading 
Discharge hematocrit reading 
Preoperative albumin level 
Treatment type 








Table 2.— Variables That Had a 
Significant Effect on 
Recurrence Rate * 







Recur- 
No. rence 
Variables NED 
























No. (96) 
Clinical 
Stage 
MI 31 15 (33) 
IV 21 25 (54) 
Surgical 






Transfusion status 











































































Received transfusion 17 30 (64) 
No transfusion 35 10 (22) 
Pathologic 
Pathologic node status 
No positive nodes 32 10 (24) 
=1 positive node 20 30 (60) 
Surgical margins 
Positive 8 22 (73) 
Close 10 8 (44) 
Negative 34 10 (23) 
Treatment 
Surgery alone 9 1 (10) 
Surgery and radiation 43 37 (46) 
Surgery, radiation, 
and chemotherapy 0 2 (100) 


*P<.05 by the x? test. NED indicates no evidence 
of disease. 


RESULTS 


Forty (43% ) of the 92 patients oper- 
ated on for stage III or IV SCC of the 
head and neck had recurred at the time 
of this study. Thirty-three (36%) of 
these recurred regionally at either the 
primary site or in the neck, and 7 (8%) 
evidenced metastatic disease as their 
first sign of recurrence. For statistical 
purposes, both types of recurrences 
were combined into a single category. 





Table 3.—Variables That Did Not 
Have a Significant Effect on 
Recurrence Rate* 







Variables 
Clinical 

Age, y 
«45 6 







7 (54) 





























45-60 25 
>60 21 13 (38) 
Sex 







Male 
Female 


Site of lesion 
Oral cavity 15 


Paranasal sinuses 1 
Pharynx 
Larynx 

Size of primary 
T4 6 10 (62) 
T3 33 23 (41) 





12 (40) 






14 (48) 
1 (50) 




















16 (43) 





















































T2-T1 
Clinical node status 
NO 22 12 (35) 
N1 14 11 (44) 
N2 11 12 (52) 
N3 5 5 (50) 
Surgical 





Duration of surgery, h 
1-5 
5.1-10 

























210 

Blood loss 
0-0.5 25 10 (29) 
0.5-1.0 18 20 (47) 













21.0 


Pathologic 
Histologic grade of tumcr 
Well differentiated 
Moderately 
differentiated 
Poorly 
differentiated 
Laboratory 
Preoperative hematocrit 
reading 
«0.35 
0.35-0.40 




















20 (45) 






16 (45) 
























20.40 30 20 (40) 
Discharge hematocrit 
reading 
«0.35 31 20 (39) 













0.35-0.40 
>0.40 30 


Preoperative albumin 
level, g/L 
<40 


17 (55) 
20 (40) 















14 12 (46) 
15 (47) 






* See footnote to Table 2. 


Time of recurrence ranged from less 
than 8 months to 26 months. Those pa- 
tients who had a recurrence were com- 
pared with those who did not in regard 
to 16 separate variables, using both 
univariate and multivariate methods. 
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Table 4.—Results of Cox Multivariate 
Regression Analysis * 


Variable B SE P 
Margin status 55 











Transfusion status 1,01 0:64 05 
Size of tumor 49 0.29 .09 
Presence of positive node 57 047 22 
Clinical stage 64 0.53 23 


Type of treatment 
Clinical node status 


*The 8 coefficient is a measure of the correlation 
between the variable of interest and outcome (recur- 
rence). When the SE is considered, only margin sta- 
tus and transfusion status are significant predictors of 
recurrence at the Р = .05 level. 


Univariate Analysis 

The x? analysis revealed five vari- 
ables that differed significantly be- 
tween patients who had a recurrence 
and patients who did not: (1) the stage 
of the tumor; (2) whether the patient 
had been transfused or not; (3) the 
presence of positive lymph nodes as 
determined pathologically; (4) the sta- 
tus of the resection margin; and (5) the 
type of treatment (Table 2). Several 
other variables, such as the size of the 
primary tumor and the duration of 
surgery, were distributed differently 
between the two groups, but the dif- 
ferences did not reach statistical sig- 
nificance (Table 3). 

All other variables, which included 
the age and sex of the patient, the site 
of the lesion, the clinical presence of 
lymph nodes, the histologic grade of 
the tumor, the preoperative hemat- 
ocrit and albumin levels, the amount of 
blood lost during surgery, and the dis- 
charge hematocrit, were not distrib- 


uted significantly differently between 
patients who had a recurrence and 
those who did not (Table 3). 


Multivariate Analysis 


A Cox multiple regression model 
was constructed in a stepwise fashion 
in which the computer automatically 
selected the strongest prognostic fac- 
tor as the first variable, and then added 
each of the other variables in turn to 
see if their addition improved the 
prognostic power of the model. Those 
that did were presumed to have a pre- 
dictive importance that was indepen- 
dent of the variables that preceded 
them. The results of this analysis are 
shown in Table 4. The @ coefficient, 
which is a measure of the strength of 
the relationship between each variable 
and time to recurrence, is shown for 
the 7 most important variables. Mar- 
gin status was clearly the most impor- 
tant in relation to prognosis, and sur- 
prisingly, once its effects were factored 
out, transfusion status was the next 
most important variable. Even more 
interesting was the finding that after 
considering the effects of these two 
variables, the contribution of the rest, 
including nodal status, tumor size, and 
tumor stage, was not significant. This 
suggested that the relationship be- 
tween these latter variables and recur- 
rence was mainly due to their associa- 
tion with the two stronger variables 
that preceded them in the predictive 
model. An example of this can be seen 
in the relationship between tumor 


stage and recurrence. That is, while 
stage IV tumors were significantly as- 
sociated with an increased recurrence 
rate, they also had more positive mar- 
gins and fewer negative margins than 
stage III tumors (Fig 1, left). When 
this difference in margin status was 
controlled for, however, the recurrence 
rates for the two stages became almost 
identical (Fig 1, right). 

This ean be contrasted with the 
effect of blood transfusion. Like stage 
IV tumors, having a transfusion was 
significantly associated with recur- 
rence, but also with more positive mar- 
gins and fewer negative margins (Fig 
2, left). When margin status was con- 
trolled for, however, a significant ef- 
fect of transfusion still remained (Fig 
2, right). 

A question that arose at this point 
was whether the effect of transfusion 
might be dose dependent. This was ex- 
amined by expanding the transfusion 
data from a yes-no variable into four 
categories: (1) no transfusion; (2) 1 to 
3 units transfused; (3) 4 to 6 units 
transfused; and (4) more than 6 units 
transfused. These groups were then 
compared as to recurrence rates. Al- 
though patients who received no trans- 
fusion had a significantly lower recur- 
rence rate than any of the transfused 
groups, no differences were evident 
among the groups who had received 
differing amounts of blood (Fig 3). We 
also inserted the expanded transfusion 
data into the multivariate model in 
place of the yes-no transfusion data to 


Fig 1.—Left, Comparison of the distribution of positive, negative, and close margins in patients with stage Ill or stage IV 
squamous cell carcinoma. Patients with stage Ill cancer had more negative margins and fewer positive margins than patients 
with stage IV cancer. Right, Comparison of the recurrence rates of patients with stage Ill or stage IV cancer as a function of 
margin status. No difference in recurrence rate was evident between the two groups when margin status was controlled for. 


и Positive Margin 


Close Margin 
Negative Margin 


F 
g 
Е 
2 
z 
G 
а. 


Stage Ill 


306 


47% 


Arch Otolaryngol Head Neck Surg—Vol 116, March 1990 


Recurrence Rate, % 


Stage IV 


Wl Positive Margin 
LJ close Margin 


[7 " 1 
75% Negative Margin 73% 


Stage Ill Stage IV 





Transfusion and Cancer Recurrence— Jones & Weissler 


Bl Positive Margin 
Close Margin 
[А Negative Margin 


& 
m 
c 
E 
E 
a 


Transfused 


% 


Recurrence Rate, 


Not Transfused 


E Positive Margin 
Close Margin 


76% FJ Negative Margin 


Transfused Not Transfused 





Fig 2.— ей, Comparison of the distribution of positive, negative, and close margins in patients who received a transfusion 
vs those who did nct. Patients who were transfused had many more positive margins and fewer negative margins than those 
who were not. Right, Comparison of the recurrence rates between patients who were transfused and those who were not as 
a function of margin status. Patients who were transfused had a higher recurrence rate than those who were not for every 
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see if it improved the predictive power 
of the model. No sign-ficant difference 
was seen, suggesting that knowledge 
of the number of units transfused was 
no more helpful in predicting recur- 
rence than simply kaowing that the 
patient had received a transfusion. 


COMMENT 


The goal of this study was to deter- 
mine whether perioperative blood 
transfusion affected the recurrence 
rate of head and neck cancer. We found 
that of the 16 prognostic factors ex- 
amined, blood transfusion was one of 
the most important es regards recur- 
rence, andits effeet wes independent of 
its association with other variables. 
This result confirms and extends the 
findings of Johnson e- al? who showed 
that patients whese epidermoid cancer 
recurred had a greater number of 
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Fig 3.—Recurrence 
tion of the number o 


transfusions than those whose cancer 
did not and that survival decreased as 
a funetion of the number of units 
transfused. 

А number of previous studies have 
also shown an effect of transfusion on 
cancer recurrence rates. Perhaps the 
most extensively studied has been col- 
orectal cancer, on which more than 12 
studies have been done. Briefly, most of 
these have shown significantly higher 
recurrence rates among transfused 
patients, *!*!" but several have shown 
no effect. These conflicting results 
are difficult to explain, since studies 
that have attempted to control for as 
many variables as possible have re- 
ported positive’ and negative" results. 

The data for other types of neo- 
plasms are also somewhat at variance 
and in general have been less well con- 
trolled than some of the better studies 
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rate of squamous cell carcinoma as a func- 
f units of blood transfused perioperatively. 





of colorectal cancer. For example, 
blood transfusion has been shown to 
adversely affect patients with gastric 
cancer,” soft-tissue sarcoma,” and as 
mentioned above, squamous cell 
cancer,’ but has no effect in patients 
with renal cell carcinoma*? or breast 
caremoma.^/ Studies of lung cancer 
have been both positive’ and nega- 
tive.^ 

The mechanism of how blood trans- 
fusion affects tumor viability is still 
unclear, although the weight of exper- 
imental evidence suggests that some 
type of immunosuppression is in- 
volved. This immunosuppression has 
been well described in the transplant 
literature, and clinically seems to de- 
pend on the presence of leukocytes in 
the transfused blood. For example, 
several studies have shown that frozen 
blood, washed and depleted of white 
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blood cells and platelets, does not in- 
crease renal graft survival as well as 
whole blood.5?* Conversely, transfu- 
sion of leukocytes alone does improve 
graft viability." The beneficial effects 
of packed red blood cells, often used 
clinically in transplant protocols, are 
easily explained by its significant con- 
tamination by white blood cells, gen- 
erally estimated to be about 10° cells 
per unit. 

Another question that remains to be 
answered is the mechanism of the im- 
munosuppression itself. Thus far, 
transfusion has been shown to cause a 
quantitative or qualitative defect in 
the functioning of at least three cell 
populations involved in the immune 
response. One of the most extensively 
studied has been that of the T lympho- 
cytes, which are involved in antigen 
recognition, phagocytosis, and modu- 
lation of the immune response via 
their helper and suppressor subpopu- 
lations. In studies of human patients, 
Fischer et al* have reported an in- 
crease in suppressor T-cell activity and 
a concomitant decrease in lymphocyte 
responsiveness following transfusion. 
Lenhard et al? noted similar effects 
and found that the increase in suppres- 
sor T-cell activity lasted at least 12 
weeks following transfusion. 

Other investigators have focused on 
the effect of blood transfusion on the 
activity of natural killer cells, since 
these cells have been postulated to 
have a major role in tumor control.” 
Ford et al” showed that natural killer 
cell activity in human subjects falls 
almost immediately following trans- 
fusion, and Gascon et al? showed that 
this decrease is significantly related to 
the amount of blood transfused. Gas- 
con et al? also showed іп a single 
patient followed up serially that the 
natural killer cell activity took 3 
months from the time of last transfu- 
Sion to return to normal. 

Finally, the monocyte-macrophage 
system has also been studied, prima- 
rily because of its role in production of 
prostaglandin E, a potent immunosup- 
pressant. Lenhard et al? have demon- 
strated that serum levels of pros- 
taglandin E increase in patients re- 
ceiving blood transfusions and that the 
effect is dose dependent. Data obtained 
from the same patients indicated that 
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the increased levels are due both to an 
increase in the number of monocytes 
and to an increased production of pros- 
taglandin E by the monocytes them- 
selves. A similar study was done in 
animals by Waymack et al^ who 
looked at the levels of prostaglandin E, 
prostaglandin F,, and thromboxane in 
transfused rats. All were significantly 
elevated in rats who received a trans- 
fusion of allogeneic blood, but not in 
those who received syngeneic blood. 
However, levels of leukotriene;,, an 
immunostimulant, were unchanged. 

The interaction of blood transfusion 
with other factors that influence re- 
currence rate was also of interest. In 
our study, we found that the major 
predictive variables of recurrence 
were blood transfusion and status of 
the surgical margins. Lymph node in- 
volvement and clinical stage were im- 
portant in the univariate analysis, but 
multivariate analysis showed that 
their effects were mainly due to their 
association with the two main vari- 
ables. 

The importance of positive margins 
in head and neck cancer has been a 
matter of some debate. An oft-quoted 
study is that of Bauer et al? who 
reviewed the results of 111 hemilaryn- 
gectomies and found that while a pos- 
itive margin increased the number of 
recurrences threefold, more than 80% 
of patients with a positive margin still 
did not recur despite no further ther- 
apy. This result suggested to Bauer et 
al? that the presence of a positive 
margin is relatively unimportant in 
relation to recurrence. Unfortunately, 
however, such favorable results have 
not been reported for other sites in the 
head and neck. Looser et al found a 
recurrence rate of 71% for SCC of the 
oral cavity and pharynx when margins 
were close or involved, compared with 
32% when margins were negative. 
Zieske et al"! reported a similar recur- 
rence rate of 77% with positive mar- 
gins and 45% with negative margins in 
a study of 315 patients with stage III 
and IV SCC of the head and neck. The 
recurrence rate of our study was 66% 
with positive margins and 26% with 
negative margins. The results of the 
multivariate analysis suggest that 
margin status is in fact one of the most 
important factors affecting recurrence 


rate. Of course, this may vary by site of 
the tumor, but we did not have suffi- 
cient data to address this question. 

The finding that pathologic nodal 
status is not as robust a predictive 
variable as blood transfusion and mar- 
gin status was somewhat of a surprise. 
Since, to our knowledge, a true multi- 
variate analysis of risk factors for re- 
currence of head and neck cancer has 
not been done previously, it is difficult 
tocompare our results with other stud- 
ies that have used univariate analysis. 
In fact, looking at nodal status in iso- 
lation, in our study we found a recur- 
rence rate of 60% in those patients 
with at least one positive node, and 
only 24% in those patients with no 
nodal disease. This is similar to the 
oft-quoted figure that having a single 
positive node decreases one’s survival 
by 50% .** However, when blood trans- 
fusion, margin status, and nodal status 
were placed in a multivariate regres- 
sion model, the results were clear: 
blood transfusion and margin status 
were stronger predictive variables 
than nodal status, and if the predictive 
power of the first two was first factored 
into the model, the effect of adding 
nodal status did not provide a statisti- 
cally significant improvement. 

One possible explanation for these 
results might be, as Johnson et al 
have pointed out, that it is not the 
presence of metastatic SCC in a node 
that is important, but rather whether 
extracapsular spread is present. Ex- 
tracapsular spread was not examined 
in our study, and if it was, the extent 
of nodal disease might have assumed 
greater importance. 

The prognostic importance of tumor 
size and histologic grade was also 
found to be negligible in our patient 
population. This was not entirely un- 
expected, since size of the primary has 
previously been shown not to correlate 
with prognosis in studies of oral cavity 
SCC" and SCC of the larynx and 
hypopharynx.* Also, several studies 
have shown no effect of histologic 
grade on recurrence or survival. 
More interesting was our finding that 
the effect of clinical stage on recur- 
rence could be explained by the associ- 
ation of margin status and stage. Since 
one of the purposes of the American 
Joint Committee on Cancer staging 
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system currently in use is to be able to 
predict the clinical course of various 
levels of disease, it is nct surprising 
that several studies have shown dif- 
ferences in survival with regard to 
clinical stage.?" Hewever, none of 
these studies controlled for the possi- 
ble confounding effects о? factors not 
incorporated into the stazing system. 
Johnson et al* made this same point 
with respect to extracapsular spread; 
that is, that stage IV tumors have a 
much higher incidenze of extracapsu- 
lar spread than stage III tumors, and it 
is this difference, rather than the stag- 
ing characteristics of primary tumor 
size and degree of nedal involvement, 
that may explain the poorer clinical 
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course of patients with stage IV dis- 
ease. In our study, the difference in 
margin status between stage IV and 
stage III disease was enough by itself 
to explain the differences in recurrence 
rates. This was shown by both the x? 
and multiple-regression statistical 
methods. 


CONCLUSIONS 


The most important finding of this 
study was the marked effect that the 
presence of a perioperative blood 
transfusion had on the likelihood of 
recurrence of SCC of the head and 
neck. While this could still be due to 
some hitherto unidentified patient 
variable that is related to blood trans- 
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Inflammatory Torticollis in Children 


James K. Bredenkamp, MD, Dennis R. Maceri, MD 


ө Acute torticollis is commonly seen іп 
the pediatric emergency department. It 
often results from an inflammatory pro- 
cess that irritates the cervical muscles, 
nerves, or vertebrae. Posturing of the 
head occurs with unilateral spasm of the 
sternocleidomastoid muscle such that the 
child will position the head with the occiput 
rotated to the affected side and the chin 
rotated to the contralateral side. We re- 
cently treated 26 children who presented 
to the emergency department with acute 
nontraumatic torticollis. The most com- 
mon causes were upper respiratory infec- 
tion, sinusitis, otomastoiditis, cervical ad- 
enitis, and retropharyngeal abscess or 
cellulitis. Four patients had subluxation of 
the atlantoaxial joint as a result of the in- 
flammatory process. Children with acute 
torticollis need careful evaluation for ei- 
ther overt or occult otolaryngologic infec- 
tions. Computed tomography and mag- 
netic resonance imaging are helpful in de- 
termining the cause of the acute torticollis 
and in ruling out rotatory subluxation of 
the atlantoaxial joint. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:3 10-3 13) 
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us is a contracture of the 
neck that causes the head to be 
drawn to one side and usually rotated, 
so that the chin points to the opposite 
side. Torticollis, or wryneck, is a com- 
mon clinical sign found in a wide vari- 
ety of childhood illnesses. Nearly 80 
entities have been associated with tor- 
ticollis, and include congenital, trau- 
matic, inflammatory, neurologic, ocu- 
lar, vestibular, and psychogenic 
causes.' It is important for the oto- 
laryngologist-head and neck surgeon 
to recognize that children who present 
to the pediatric emergency depart- 
ment with acute nontraumatic tor- 
ticollis are likely to be harboring ei- 
ther a clinically overt or an occult head 
and neck inflammatory process. An 
aggressive careful search must be ini- 
tiated to determine the cause of the 
torticollis. Any inflammatory process 
that can irritate the cervical or 
paraspinus muscles, nerves, liga- 
ments, or vertebrae should be sus- 
pected. 

We report our experience with 26 
children who presented to the emer- 
gency department with acute nontrau- 
matic torticollis. The various causes of 
acute nontraumatic torticollis, their 
differentiation, and their management 
are discussed. Case examples highlight 
the different causes and demonstrate 
the potential complication of atlanto- 
axial joint subluxation. 


PATIENTS AND METHODS 


All cases involving patients who were 
treated for torticollis at Childrens Hospital 
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of Los Angeles (Calif) from 1978 to 1988 
were reviewed. Twenty-six patients were 
treated for acute nontraumatic torticollis. 
All patients with known congenital tor- 
ticollis and those who had a history of 
trauma were excluded from the review. Pa- 
tients were studied as to the initial presen- 
tation, associated head and neck inflamma- 
tory process, treatment, and complications. 

The mean age of these patients was 5.7 
years, with a range of 5 weeks to 13 years. 
All patients presented to the emergency 
department with acute torticollis and neck 
tenderness. In 16 patients (62%) the tor- 
ticollis was the major complaint for which 
medical attention had been sought. Twen- 
ty-two (85% ) of 26 patients had an identi- 
fiable head and neck inflammatory process 
as the cause of the torticollis (Table 1). Six 
patients had an upper respiratory infection; 
3, retropharyngeal abscess or cellulitis; 3, 
cervical adenitis; 3, sinusitis; 3, adenoton- 
sillitis; 3, otomastoiditis; and 1, Sandifer’s 
syndrome. In 4 patients, no cause was 
found. 

Four patients had nontraumatic rotatory 
atlantoaxial joint subluxatiomas a result of 
the associated inflammatory process. Three 
of these patients had an identifiable head 
and neck infection. After an adenoidecto- 
my, the fourth patient had developed sub- 
luxation, which had been unrecognized for 
more than 1 week. Two patients were suc- 
cessfully managed with cervical traction 
and treatment of the primary disease. One 
patient relapsed and required a second pro- 
longed period of cervical traction. The pa- 
tient with mastoiditis who developed atlan- 
toaxial subluxation had persistent instabil- 
ity and two relapses, and ultimately 
required surgical fusion. No patient had 
any neurologic or cosmetic sequela of this 
complication. 
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Table 1.—Causes of Inflammatory 
Terticollis 


No. of 


Associated Diserder Patients 


Upper respiratory infection 
Otologic disease 
Adenotonsillitis 

Sinusitis 

Retropharyngeal process 
Cervical adenitis 
Sandifer's syndrome 
Unknown 

Total 





REPORT OF CASES 


Case 1.—A 17-year-old girl presented to 
the emergency department with a 3-week 
history of tonsillitis and acute right tor- 
ticollis. The patient was unable to turn her 
head to the left. Spasm of the right stern- 
ocleidomastoid mescle and compensatory 
elevation of the rght shoulder were ob- 
served. A right exudative tonsillitis and bi- 
lateral cervical adenopathy were also 
present. Cervical roentgenograms were 
normal. The patient was acmitted to the 
hospital, placed ів cervical traction, and 
given a 10-day course of intravenous anti- 
biotics. Her torticcllis slowly resolved over 
6 weeks, and by 2 months she had normal 
cervical range of motion. 

Case 2.— А 2-year-oldgir] presented with 
acute left torticollis, neck tenderness, and 
fever (temperatu»es to 3€?C). Cervical 
spine roentgenograms revealed a thickened 
retropharyngeal space, and ғ computed to- 
mographicscan showed enlarged retropha- 
ryngeal nodes wita lucent centers (Fig 1, 
left). The atlantoaxial joint was intact, 
witheut signs of subluxation (Fig 1, right). 
Surgical exploration revealed generalized 
retropharyngeal céllulitis and septic aden- 
itis of several retropharyngeal nodes. The 
patient was treated with antibiotics alone, 
and her torticollis and recropharyngeal 
process subsequently resolved. No cervical 
traction was necessary. 

Case 3.— A 5-moath-ald boy was noted at 
3 months of age tc have developed sponta- 
neous recurrent cervical posturing. The re- 
sults of workup, including computed tomog- 
raphy of the heac, metabolic evaluation, 
electroencephalography, and spinal tap, 
were normal. At this point, the patient was 
thought to have an atypical seizure disor- 
der, and phenobarbital therapy was 
started. The infan! failed to improve with 
anticonvulsant therapy, and at the age of 5 
months, he presented to tae emergency 
room with acute torticollis. Again his sei- 
zure evaluation was unrevealing; however, 
à barium esophagogram showed gastro- 
esophageal! reflux. The diagnosis of San- 
difers syndrome (torticollis secondary to 








Fig 1.— Case 2. Left, Cervical axial computed tomographic scan showing retropharyngeal cellu- 
litis (cel) and septic adenitis (arrow) of several retropharyngeal lymph nodes. Right, Note the nor- 
mal relationship of the atlas (C- 1) and the dens of the axis (C-2) (arrowhead). The transverse lig- 


ament (T) and the spinal cord (SC) are identified. 





Fig 2.—Case 4. Coronal computed tomo- 
graphic scan of the head showing right oto- 
mastoiditis and inflammation of the right side of 
the neck (arrows). Note the normal relationship 
of the dens (D) to the atlas (C- 1). 


recurrent esophagitis and chronic gastro- 
esophageal reflux) was considered. Pheno- 
barbital therapy was stopped, and the pa- 
tient's torticollis and "recurrent seizures" 
responded favorably to conservative treat- 
ment of the gastroesophageal reflux. 

CasE 4.— An 11-year-old boy initially pre- 
sented to the emergency department with 
torticollis and tender cervical adenopathy. 
Computed tomography disclosed acute 
right otomastoiditis and a Bezold's abscess 
(from extension through the mastoid tip). 
The atlantoaxial joint was normal (Fig 2). 
A mastoidectomy was performed, and it 
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Fig 3.—Case 4. Cervical axial computed to- 
mographic scan showing C- 1 - C-2 subluxation. 
The atlas (C-1) is anteriorly displaced in rela- 
tion to the dens (D) of the axis (C-2) by 8 mm. 
Abutment of the dens on the spinal cord is 
demonstrated (arrow). 


Table 2.— Differential Diagnosis of 
Acute Torticollis in Children 


Congenital 
Anomalies o! atlas / vertebrae 
Congenital muscular torticollis 
Traumatic 
Nontraumatic 
Infectious (any head and neck infection) 
Inflammatory (Sandifer's syndrome)'? 
Neurologic 
Ocular? 
Vestibular 
Spasmodic 
Pharmacologic 
Psychological 
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Fig 4.—Lateral cervical roentgenogram dem- 
onstrating loss of the normal cervical lordosis 
(arrow) due to paraspinus muscle spasm. 


was noted at surgery that the medial wall of 
the mastoid tip had been eroded with ex- 
tension of the abscess and granulation tis- 
sue into the neck. The initial torticollis re- 
solved after 3 weeks of intravenous antibi- 
otic therapy and cervical traction. The 
patient was discharged with a cervical col- 
lar but demonstrated recurrent torticollis 
and neck instability. A second computed 
tomographic scan demonstrated rotatory 
subluxation of the atlantoaxial joint (Fig 
3). Again cervical traction was instituted, 
but subluxation recurred when the traction 
was stopped. Surgical spinal fusion of C-1 
through C-3 was elected because of the 
marked (8-mm) anterior dislocation of C-1 
and recurrent subluxation. The patient’s 
condition has subsequently resolved with- 
out complications. 


COMMENT 


Torticollis in children is a sign of an 
underlying disease process, and does 
not imply a specific diagnosis. The dif- 
ferential diagnosis of acute torticollis 
in children is summarized in Table 2. 
Torticollis, in general, can result from 
any process that damages or irritates 
the muscles, ligaments, or vertebrae of 
the neck. Furthermore, any lesion of 
the brain or spinal cord tracts govern- 
ing head position and orientation, as 
well as ocular and psychiatric distur- 
bances, can cause torticollis.'? Acute 
torticollis has even been reported to 
occur in epidemics and has been 
thought to be related to a community 
virus infection The most common 
congenital cause of torticollis is con- 
genital muscular torticollis secondary 





Fig 5. — Axial computed tomographic scan of a 
patient with torticollis and a left retropharyn- 
geal abscess (A). There is unilateral bulging of 
the retropharyngeal space (arrow). Note the 
normal relationship between C- 1, the dens (D), 
and the spinal cord (SC). 


to sternocleidomastoid muscle fibro- 
Sis. Characteristically, patients with 
this disorder show a slowly progres- 
sive head tilt beginning approximately 
at the age of 3 or 4 years. Patients with 
traumatic torticollis will usually give a 
definitive history of neck trauma; most 
often it is a rotational stretching type 
of injury. In cases of traumatic tor- 
ticollis, injuries to the C-1-C-2 articu- 
lation can occur. If the condition re- 
mains unrecognized, there can be seri- 
ous neurologic or cosmetic 
consequences. * Maxwell has stated 
that any patient presenting with tor- 
ticollis of sudden onset should be 
treated with cervical spine immobili- 
zation until radiographs exclude the 
possibility of rotary subluxation or 
fracture.’ 

Unlike children with congenital 
muscular torticollis, patients present- 
ing to the emergency department with 
sudden-onset torticollis will usually 
have marked pain associated with neck 
movement. Commonly, the child will 
focus his or her primary attention on 
the neck pain and deformity, often ig- 
noring the symptoms of the underlying 
inflammatory process. In this study, 
62% of patients or their families iden- 
tified the torticollis as the chief com- 
plaint at presentation. In this series, 
22 (85% ) of 26 patients had an identi- 
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fiable head and neck inflammatory 
process that had led to the tortieollis. 

The pathogenesis of acute inflam- 
matory torticollis is characterized by 
the first case. Tonsillitis and associ- 
ated adenitis causes local irritation 
and spasm of the sternocleidomastoid 
muscle, with compensatory neck rota- 
tion. Similarly, enlarged retropharyn- 
geal nodes cause inflammation, irrita- 
tion, and edema of the paraspinous and 
deep neck muscles (the longus colli and 
the scalenes). This leads to compensa- 
tory hyperextension of the neck, which 
is demonstrated radiographically by a 
loss of the normal cervical lordosis on 
lateral roentgenogram (Fig 4). To min- 
imize irritation and pain, the patient 
assumes a twisted neck posture. 

All patients in this series were 
treated with intravenous antibiotic 
therapy and placed in a soft cervical 
collar. Several patients were also 
treated with cervical skeletal traction 
and physical therapy (active and pas- 
sive range of motion). This treatment 
was usually necessary when the tor- 
ticollis failed to resolve after 1 week of 
antibiotic therapy. Often, it took sev- 
eral weeks for the torticollis to resolve. 
Except for the four patients who de- 
veloped atlantoaxial rotatory sublux- 
ation, all patients recovered without 
sequelae. 

Three patients in this series who 
presented with torticollis were subse- 
quently found to have a retropharyn- 
geal abscess or cellulitis (Fig 5). A re- 
cent review at Childrens Hospital of 
Los Angeles revealed that 12% of chil- 
dren with retropharyngeal abscess 
presented in a similar fashion with 
neck tenderness and stiffness.’ In our 
three cases the diagnosis was estab- 
lished by computed tomography. АП 
three patients were explored surgi- 
cally and treated with postoperative 
antibiotic therapy, resulting in com- 
plete resolution of the retropharyn- 
geal process and the torticollis. One 
patient (case 2) had enlarged nodes 
with lucent centers and thickening of 
the retropharyngeal space on eom- 
puted tomographic scan (Fig 1, left). 
At surgery this was found to be septic 
adenitis without frank abseess forma- 
tion. This case shows the spectrum of 
disease that begins with a retropha- 
ryngeal cellulitis and may progress to 
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a septic adenitis and, finally, to true 
abscess formation. Variability of the 
prevertebral soft tissues due to respi- 
rations,crying, and positioning makes 
neck roentgenograms difficult to 
evaluate.” Computed tomography 
helps to differentia-e between abscess 
formation and cellulitis and provides 
critical information abeut the atlan- 
toaxial joint. Furthermore, physical 
examination may reveal a retropha- 
ryngeal bulge in only 43% of patients.’ 

Sandifer’s syndreme 5 a combina- 
tion of hiatal hernia, gaszroesophageal 
reflux, and abnormal posturing of the 
neck.” This abnormal posturing may 
be due to an attempt tc decrease the 
pain of esophagitis resulting from the 
gastroesophageal reflux? Case 3 in- 
volved an infant who presented with 
recurrent torticollis and had docu- 
mented gastroesophageal reflux. Pa- 
tients with Sandifer's syndrome are 
often thought te have a neural tic, tor- 
ticollis, or, initially, as ir this case, an 
atypieal seizure disorder. Resolution 
of symptoms usually follews conserva- 
tive treatment of the reflax. In recalci- 
trant cases, gastrc fundoplication 
may be necessary.? Patients with 
acute recurrent tort:collis in whom no 
discernible cause is obvieus should be 
evaluated for gastroesophageal reflux. 
Sandifers syndrome is being recog- 
nized more often, as -eflux is becoming 
increasingly investigated. particularly 
in the neurolegically handicapped 
child. 

Four children presented with acute 
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torticollis and atlantoaxial joint sub- 
luxation secondary to an inflamma- 
tory process in the head and neck. This 
condition is known in the older litera- 
ture as Grisel’s syndrome and is 
thought to result from hyperemia and 
pathologic relaxation of the transverse 
ligament of the atlantoaxial joint.“ 
It has been noted to occur in associa- 
tion with pharyngitis, nasopharyngi- 
tis, adenotonsillitis, peritonsillar ab- 
scess, parotitis, cervical abscess, si- 
nusitis, and otitis media, and as a 
complication of local tonsillectomy." 
The average delay in diagnosis of ro- 
tatory subluxation in one series was 
11.6 months. Failure to diagnose and 
treat subluxation has resulted in per- 
sistent torticollis, poor cosmesis, and 
neurologic compromise." 

Patients with nontraumatic atlan- 
toaxial subluxation usually present 
with acute torticollis and neck tender- 
ness. Rotation of the atlas on the axis 
may be seen in the open-mouth roent- 
genogram as a unilateral narrowing of 
the joint space between the lateral 
facets of C-1 and C-2. The lateral view 
may reveal an increased atlantodental 
interval It must be cautioned, how- 
ever, that cervical roentgenograms, es- 
pecially the lateral views, are insensi- 
tive and frequently interpreted as 
normal: Computed tomography and 
magnetic resonance imaging are the 
most sensitive studies for evaluating 
the atlantoaxial joint, and should be 
obtained in all suspected cases." As 
was demonstrated in this series, most 
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patients with atlantoaxial joint sub- 
luxation can be treated conservatively 
with skeletal skull traction. At times, 
this may require recurrent periods of 
traction lasting up to 3 months. Once 
reduction is obtained, immobilization 
of the cervical spine is required for 3 
months or more. In cases of recurrent 
subluxation, atlantoaxial instability, 
neurologic deficit, or anterior displace- 
ment of С-1 or C-2 (especially if more 
than 4 mm), spinal fusion is 
indicated.55 Case 4 demonstrated all of 
the above except neurologic deficit. 


CONCLUSIONS 


1. Children presenting to the emer- 
gency department with acute nontrau- 
matic torticollis are likely to be har- 
boring an inflammatory process in the 
head and neck region. 

2. We believe that computed tomog- 
raphy or magnetic resonance imaging 
best delineates the atlantoaxial joint 
and identifies any inflammatory pro- 
cess of the head and neck. 

3. Initial management should in- 
clude cervical immobilization (espe- 
cially in suspected trauma) and appro- 
priate medical and surgical therapy. 

4. Children or infants presenting 
with recurrent torticollis may be suf- 
fering from recurrent gastroesoph- 
ageal reflux and esophagitis, with re- 
sulting torticollis. 

5. АП patients with acute or persis- 
tent torticollis must be suspected of 
having a nontraumatic atlantoaxial 
subluxation. 
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Magnetic Resonance Imaging in the 


Diagnosis of Innominate Artery Compression 


of the Trachea 


Charles M. Myer III, MD; Sam T. Auringer, MD; Brian J. Wiatrak, MD; George Bisset, MD 


€ In the past, the diagnosis of tracheal 
compression by intrathoracic arterial 
structures has been made by using bron- 
choscopy alone or in combination with one 
of a variety of imaging techniques, includ- 
ing barium contrast esophagography and 
cineangiography. However, all of these 
imaging techniques involve exposure of 
patients to ionizing radiation and, in the 
case of angiography, an invasive proce- 
dure. The use of magnetic resonance im- 
aging in the diagnosis of thoracic arterial 
disease is well documented and, more 


С ompression of the thoracic trachea 

is frequently secondary to vas- 
cular anomalies of the chest. Although 
bronchoscopy will demonstrate a re- 
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specifically, has been found to be useful in 
the diagnosis of innominate artery com- 
pression of the trachea and congenital 
vascular rings. This report documents the 
use of magnetic resonance imaging at the 
Children’s Hospital Medical Center, Cin- 
cinnati, Ohio, in the diagnosis of innomi- 
nate artery compression of the trachea. In 
addition, the radiographic appearance of 
this entity is contrasted with other com- 
pressive lesions of the trachea. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:3 14-3 16) 


gion of narrowing, the actual method 
of differentiating such lesions has in- 
volved the use of various radiographic 
techniques, including conventional 
and high-kilovolt roentgenography, 
barium esophagography, and angiog- 
raphy. These methods are particularly 
effective in the evaluation of vascular 
rings, but often fail to demonstrate 
conclusively innominate artery com- 
pression of the trachea. Magnetic res- 
onance imaging (MRI) has proved to be 
an excellent method for evaluating the 
condition.' This report details the ex- 
perience of Children's Hospital Medi- 
cal Center, Cincinnati, Ohio, in the use 
of MRI for the diagnosis of innominate 
artery compression of the trachea. 


314 Arch Otolaryngol Head Neck Surg— Vol 116, March 1990 


PATIENTS AND METHODS 


From May 1987 to March 1989, 34 pa- 
tients with clinically suspected chronic air- 
way obstruction underwent 34 MRI exami- 
nations. The patients ranged in age from 1 
week to 12 years, with a mean age of 2.8 
years. All patients underwent roentgenog- 
raphy and some underwent barium studies 
prior to MRI examination. In addition, 
some patients underwent microlaryngos- 
copy and bronchoscopy prior to their MRT 
evaluation. 

Magnetie resonance imaging was per- 
formed on a 1.5-T imager using head and/ 
or body coils, depending on the patient's 
size. Cardiac gating was achieved using a 
repetition time approximating the R-R in- 
terval, an echo delay time of 20 millisec- 
onds, and two to four excitations. A 
256 x 128 matrix was employed for all pulse 
sequences. Initial sagittal localizing se- 
quences were used to prescribe axial and 
coronal oblique images, with the coronal 
obliquity parallel to the long tracheal axis. 
Three- to five-millimeter slice thicknesses 
were used with a 1-mm interslice gap. Spa- 
tial slab presaturation pulses were em- 
ployed to diminish flow-related artifacts, 
and sedation was utilized as necessary. To- 
tal imaging time averaged approximately 
45 minutes. 


RESULTS 


Of the 34 patients studied, eight 
were considered to have MRI findings 
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of innominate artery compression of 
the trachea. This entity was suggested 
on MRI if there was distal tracheal 
narrowing, most severe anteriorly just 
above the carina, sloping upward from 
right to left. Based on excellent clini- 
cal, endoscopic, and MRI correlation in 
these cases, and on zhe severity of air- 


way obstruetion, all eight patients un- 
derwent innominate artery reimplan- 
tation followmg surgica. confirmation 


of the preoperative diagnosis. 


Findings ef Magnstic Resonance 
Imaging 


Patients 
(N = 34) 


Condition 





Innominate artery 
compress: 8 

Right aortic arch, aberrant 
left subclavian artery left 
ligamentum arteriosum 

Mediastinal r 

Tracheomalacia 

Double aortic arch 

Left atrial eniargement 

Pulmonary artery 
enlargemen: 

Aortic compression 

Pulmonary sling 

Repaired 
tracheoesophageal 
fistula 

Normal 


Arch Otolaryngol Head Meck Surg— Vol 116, March 1990 





The remaining 26 patients studied 
had a variety of causes of chronic up- 
per airway obstruction, including 
other vascular compressing lesions of 
the airway, mediastinal masses, and 
other tracheomalacic states (Table). 





Fig 1.—Sagittal magnetic resonance image 
through the midthorax demonstrates the nor- 
mal relationship of the innominate artery (ar- 
rowhead) to the normal trachea (curved ar- 
row). Note that there is no evidence for tracheal 
indentation by the crossing innominate artery. 


COMMENT 


The diagnosis of innominate artery 
compression of the trachea is sus- 
pected at bronchoscopy when a pulsa- 
tile indentation of the trachea is seen 
anteriorly just above the carina, slop- 
ing upward from right to left. How- 
ever, the precise configuration of the 
vaseulature giving rise to this com- 
pression cannot be determined prior to 
surgical intervention without some 
sort of imaging technique. Strife et al? 
demonstrated that anterior tracheal 
compression can be seen on lateral 
chest roentgenograms in almost 33% 
of patients younger than 2 years, and 
it can persist throughout childhood, 
though it is uncommon in adults. Ad- 
ditionally, they demonstrated via flu- 
oroscopy that the degree of indenta- 
tion varied considerably from inspira- 
tion to expiration. It was their feeling 
that, in an appropriately symptomatic 
patient, innominate artery compres- 
sion of the trachea could be suspected 
by persistent anterior tracheal com- 
pression on fluoroscopy, aided by vid- 
eotape and serial spet views. In addi- 
tion, their review of a large number of 
aortograms and angiocardiograms 
demonstrated that the innominate ar- 


Fig 2.—Left, Sagittal T,-weighted scan through the midthorax shows 
marked compression of the trachea (curved arrow) by the innominate 
artery (arrowhead). Right, Sequential, coronal oblique scan through the 
midthorax shows left-to-right course of the innominate artery (arrow- 





heads) crossing anterior to the trachea (curved arrow). 
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Fig 3.—Axial image demonstrates the innominate artery (arrowhead) crossing anterior to and in- 
denting the trachea (curved arrow). The esophagus is positioned immediately posterior to the tra- 
chea. 


tery normally arises partially or to- 
tally to the left of the trachea, thus in- 
dicating that some degree of compres- 
sion is normal and minimizing the 
efficacy of angiography in the diagno- 
sis of this condition. 

Magnetic resonance imaging allows 
the airway and mediastinal vessels to 
be viewed in at least three orthogonal 
planes (coronal, axial, and sagittal) 
without the use of ionizing radiation or 
contrast medium. Figure 1 demon- 
strates a normal sagittal MRI demon- 
strating the relationship of the tra- 
chea to mediastinal structures. Pa- 
tients with innominate artery 


compression of the trachea will dem- 
onstrate sagittal MRIs with the in- 
nominate artery arising immediately 
anterior to the narrowed portion of the 
trachea (Fig 2, left). The typical left- 
to-right course of the innominate ar- 
tery crossing the trachea is demon- 
strated on coronal sections (Fig 2, 
right). Axial sections confirm the rela- 
tionship to the narrowed trachea (Fig 
3). While the axial images provide the 
most accurate estimate of tracheo- 
bronchial narrowing, the sagittal sec- 
tions are most useful for localizing the 
level of anteroposterior narrowing. 
Even though the examination does not 
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allow dynamic changes in tracheal cal- 
ibre to be recorded, MRI is believed to 
image the mean tracheal diameter 
during the quiet respiration that takes 
place during imaging. However, one 
must correlate the patient's symptom- 
atology with the radiographic picture 
and bronchoscopic findings, since an- 
terior tracheal compression by the in- 
nominate artery may be a normal find- 
ing, especially in a patient younger 
than 2 years.? In the group of patients 
with innominate artery compression 
of the trachea, MRI provides excellent 
definition of the vascular anomaly 
prior to surgical intervention. By dif- 
ferentiating innominate artery com- 
pression of the trachea from a vascular 
ring, the surgical approach can be 
planned appropriately, since vascular 
rings are generally approached by a 
posterolateral thoracotomy and in- 
nominate artery compression of the 
trachea is usually approached via a 
midline sternotomy in order to reim- 
plant the innominate artery (Fig 3). 

In conclusion, MRI of the trachea 
and thoracic great vessels is the pro- 
cedure of choice for defining compres- 
sive lesions of the thoracic trachea in 
children. It is particularly appropriate 
in this population since it is noninva- 
sive and nonionizing, and uses no in- 
travenous contrast. 
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Ear Surgery in Osteogenesis Imperfecta 


Clinical Findings and Short-term and Long-term Results 


Ton J. T. M. Garretsen, MD. Cor W. R. J. Cremers, MD 


© Preoperativeand postcperative hear- 
ing results апа long-term results of stape- 
dectomy have been invsstigated in 58 ears 
(47 patients) with«osteogenesis imperfec- 
ta. After 3 months, heering gain had been 
achieved in 49 (85%) cf 58 ears. Twenty- 
seven (68%) ef 4С ears follcwed up for an 
average of 9.6 years (range, 2 to 24 years) 
had no deterioration of their immediate 
postoperative hearing gain In the other 
ears, the decrease in Searing gain in the 
long term was due to 2rog:ession of the 
sensorineural component cf the hearing 
loss. Complete clcsure of tha air-bone gap 
remained unchanged in 26 (70%) of 37 
ears. In 5 (9%) of 58 eers the sensorineu- 
ral componert o: the heering loss in- 
creased as an immediate result of the op- 
eration. In 6 other sars (10%) progressive 
sensorineural heating loss was seen only 
after morethan 1 year. A natural course of 
the disease is assumed as *he cause be- 
cause progressive sensorineural hearing 
loss has aiso been seen in the nonoper- 
ated on contralateral 2ars of these pa- 
tients. 

(Arch Otolaryngol Mead Neck Surg. 
1990;116:317-323; 


(О) о ютен imperfecza forms a 
group of diseases wich an anom- 
aly in collagen synthesis. This disease 
is renowned because of brittle bones. 
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Recently, four major forms of osteo- 
genesis imperfecta have been recog- 
nized and have been further sub- 
divided. Autosomal dominant and 
autosomal recessive patterns of inher- 
itance are possible. The autosomal 
dominant inherited type I, formerly 
also called osteogenesis imperfecta 
tarda, is the most frequent. In 1917, 
van der Hoeve and de Kleyn,’ from the 
Netherlands, were the first to report 
hearing loss in several members of a 
family with osteogenesis imperfecta 
tarda, with an autosomal dominant 
pattern of inheritance. Independently 
in 1917, Bronson? also reported the 
same triad of blue sclerae, brittle 
bones, and hearing loss in 19 cases. 
Shortly thereafter, the British otolo- 
gist Fraser? examined these 19 pa- 
tients, and concluded in 1919 that there 
was a conductive hearing loss in some 
of these patients. The promontory 
tympani, transparent behind the tym- 
panic membrane, showed a somewhat 
darkly red-colored aspect, as seen in 
seriously affected cases with otoscle- 
rosis and which is known as the 
Schwartze sign. 

The hearing loss is mostly small and 
can be located in the middle ear, the 
inner ear, or both. For a long time, os- 
teogenesis imperfecta was considered 
to be a more serious form of otosclero- 
sis. This concept has been proved to be 
incorrect. 

Stapes surgery in osteogenesis im- 


perfecta has been considered to be 
more risky than in otosclerosis. After 
the period when fenestration of the 
lateral semicircular canal was per- 
formed,” the first report of a success- 
ful stapedectomy in osteogenesis im- 
perfecta was given by Sooy" in 1960. 
Since then, a series of reports on stapes 
surgery in osteogenesis imperfecta has 
been published. Most of these reports 
were case studies or small series./^" 
Sincethe late 1970s, the first reports on 
10 or more stapedectomies have been 
published.» In 1982, Shea and 
Postma” published the largest series, 
62 operated ears in 43 patients. Their 
hearing results were presented for 
only 51 ears with at least a l-year fol- 
low-up. This was followed by 
Pedersen™ in 1985 with surgical re- 
ports of 43 ears in 32 patients. The se- 
ries of 62 ears discussed in this article, 
all from patients in the Netherlands, is 
as large as the two preceding reports. 
The short-term and long-term results 
of investigations of this series will be 
presented in detail. 


PATIENTS AND METHODS 


This study of the results of surgery on the 
ears of patients with osteogenesis imper- 
fecta is part of a much wider study of the 
nature of the hearing loss and the degree of 
progression of that loss. First, the results of 
stapes surgery in patients with osteogene- 
sis imperfecta in the University Hospital 
Nijmegen (the Netherlands) Department of 
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Fig 1.—Results of stapedectomy in osteogenesis imperfecta for patients 1 through 14 in terms of the 
average pure-tone threshold (in decibel hearing level) for the frequencies 500, 1000, and 2000 Hz. AD in- 
dicates right ear; AS, left ear. 


Otorhinolaryngology were collected and 
published.» To this study could subse- 
quently be added patients, known to other 
ear, nose, and throat surgeons in the Neth- 
erlands, who had also undergone ear 
surgery.” An association of patients in the 
Netherlands (VOI) with osteogenesis im- 
perfecta has also given its support in 
contacting new patients. These activities 
started in 1984 and have now resulted in a 
series of 62 ears in 49 patients who have 
undergone ear surgery for osteogenesis im- 
perfecta. For all patients, no distinction is 
made between osteogenesis imperfecta con- 
genita and osteogenesis imperfecta tarda or 
any other subclassification in the diag- 
nosis.'? In 58 of these 62 ears, stapes surgery 
had been performed; in 2 of them, a fenes- 
tration of the semicircular canal had been 
performed, and in 2 of them, a replacement 
of the incus was performed. Almost all pa- 
tients could be followed up and have been 
visited to obtain a highly detailed medical 
history. Preoperative and postoperative au- 
diograms and the surgical reports were 
gathered from the patient’s medical files. 
Since many otologists have been involved 
over a long period of time, not all of the de- 
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tails we sought were available. Also, the 
methods of stapedectomy were different. 
Most patients could be traced personally 
and assisted in providing new audiometric 
data, thereby increasing the duration of 
their follow-up period. 

We present data concerning the preoper- 
ative and postoperative hearing levels, the 
immediate postoperative hearing gain, the 
hearing gain at follow-up, and the in- 
creased postoperative sensorineural hear- 
ing loss. Long-term results in terms of 
average pure-tone hearing thresholds at 
0.5, 1, and 2 kHz are also given and are re- 
lated to the period of follow-up in months. 


RESULTS 


This study describes 31 women be- 
tween the ages of 21 and 66 years 
(mean, 39.4 years) and 18 men between 
the ages of 16 and 62 years (mean, 38.0 
years). Of these 49 patients, 10 had 
hearing loss unilaterally. Conductive 
or mixed hearing loss bilaterally was 
present in the remaining 39 patients. 
Eleven patients underwent stapedec- 
tomy bilaterally. Two of those 49 pa- 


tients had a fenestration of the lateral 
semicircular canal and 2 others also 
had an incus interposition. Of those 4 
patients, 2 have had a stapedectomy in 
the other ear, making a total of 58 
stapedectomies, of which 17 were 
performed at the Department of Oto- 
rhinolaryngology, University of Nij- 
megen. The mean age for the onset of 
hearing loss in 43 patients was 18.4 
years. For 4 of 47 patients, the age at 
onset of the hearing loss remains un- 
known. In 27 women, the onset of 
hearing loss occurred between 5 and 37 
years of age (mean, 16.1 years of age); 
for 16 males, the onset of hearing loss 
occurred between 7 and 46 years of age 
(mean, 21.8 years of age). The mean 
age at the time of the first stapedec- 
tomy was 30.6 years. Thirty-one 
women underwent surgery between 10 
and 63 years of age (mean, 30.4 years of 
age), and 18 men underwent surgery 
between 16 and 50 years of age (mean, 
31.6 years of age). 

The hearing results of 44 of 58 sta- 
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pedectomies are illustrated in Figs 1 
through 3. For 2 operations (ears 43 
and 44) the preoperative audiogram 
could no longer be fcund; nevertheless 
they are included in Fig 3. 

For 14 ears in 11 patients with os- 
teogenesis imperfecta who underwent 
stapes surgery in the period from 1968 
through 1986 at the Department of 
Otorhinolaryngology at our hospital, 
the preoperative and postoperative 
hearing levels have already been 
published.” The order of presentation 
of the results in that article corre- 
sponds with Nos. 45 со 58, inclusive of 
the operated ears in the present study. 
All of the other data concerning these 
ears are included in Tables 1 through 5. 


patibility with the Danish study, we 
decided to present the results in 58 
ears after 3 months. To be able to com- 
pare da:a with the American study, 
the results of stapes surgery after 12 
months in 46 ears are also presented. 

Three months after the operation, 49 
(85% ) of 58 ears in which stapes sur- 
gery had been performed showed a 
hearing gain of more than 10 dB. In5 
ears (Nos. 14, 34, 36, 37, and 57) (9%), 
the preoperative hearing threshold 
was increased by less than 10 dB, or 
was unchanged. Furthermore, 3 of 
these ears (Nos. 34, 36, and 37) showed 
a considerable increase in hearing loss 
more than 1 year after the operation. 
In 1 ear (No. 57) deafness persisted 
unchanged. One ear (No. 14) showed a 





Results of stapedectomy in osteogenesis imperfecta for patients 15 through 28 in terms of the 
g level) for the frequencies 500, 1000, and 2000 Hz. AD in- 


these (Nos. 9, 26, and 44) showed a 
considerable increase in perceptive 
hearing loss with an almost totally 
closed air-bone gap directly after the 
operation. In another ear (No. 21), 
there was an isolated increase in the 
air-bone gap with an unchanged per- 
ception threshold directly after the 
operation. Within 1 year, this patient 
had developed a perception loss with 
stabilization of the air-bone gap to the 
preoperative value of 20 dB. 

After 12 months, 37 (81%) of 46 ears 
showed a hearing gain of more than 10 
dB above the preoperative hearing 
threshold. In 5 ears (Nos. 14, 34, 36, 37, 
and 57) (11%), the postoperative gain 
was less than 10 dB, or there was 
no change. These 5 ears showed the 


Pie i eiie slight increase in the perceptive com- same hearing characteristics after 3 
HE ating Gain е ponent, cirectly related to the opera- ^ months. The hearing in 4 ears (Nos. 18, 


In Table 1, our results are compared 
with those of the earlier American and 
Danish series.”** Because of the com- 
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tion. 

The hearing in four ears (Nos. 9, 26, 
27, and 44) (7%) deteriorated within 
the first postoperative year. Three of 
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26, 27, and 44) (9%) had deteriorated. 
In 3 ears (Nos. 26, 27, and 44), there was 
no change in the situation 3 months 
postoperatively. Ear 9 has not yet been 


319 
































































































Ld 








Preoperative 
Hearing Level 










Fig 3.—Results of 


Postoperative 
Bone Conduction w 


Immediate 
Postoperative 
Bone Conduction 


at Follow-up 


Immediate =] Postoperative A Long-term 
Postoperative Hearing Loss Y Postoperative 
Hearing Gain 2 Hearing Gain 





No. 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 
Year of 1981 1977 1978 1978 1977 1974 1973 1970 1972 1969 1967 1964 1963 1960 1963 1963 
Surgery AD AS AD AD AS AS AD AS AD AD AS AS AD AS AD AS 
Sex F F M M M F M F Р F M F M E F F 
Follow-up. 
y/mo 7/10 7/4 7/5 7/6 10/1 12/3 12/6 14/8 15/0 1576 18/9 21/1 22/0 23/7 21/0 21/0 
dB о "r-T TT T T ҮТ тҮ 
m 
rit 
20 bg | 
| vit 
v 1 
i 
1 
L 
40 | 
i 
+ (РТ 
60 1 | 
Y б 
A 
E 
pd 
it 
rie | 
E. 
L 


Bone Conduction 


stapedectomy in osteogenesis imperfecta for patients 29 through 44 in terms of the 








































average pure-tone threshold (in decibel hearing level) for the frequencies 500, 1000, and 2000 Hz. AD in- 
dicates right ear; AS, left ear. 


studied for 12 months and is, there- 
fore, not discussed here. Despite an 
initial hearing gain in ear 18, consid- 
erable increase in perception loss oc- 
curred within the first year postopera- 
tively. In comparison with the pre- 
operative condition, the hearing 
threshold is, therefore, reduced. 


Air-Bone Gap 


Table 2 compares the size of the air- 
bone gap in this study with the re- 
sults from the American and Danish 
studies. 

After 3 months, 37 (71%) of 52 ears 
in our series showed a completely, or 
almost completely, closed air-bone gap 
(<10-dB difference between bone and 
air conduction). In 11 (21%) of these 52 
ears, there was a direct postoperative 
air-bone gap of 10 to 20 dB. In 3 ears 
(Nos. 29, 30, and 39) (6%), this value 
was between 20 and 30 dB. There was 
a conductive loss of more than 30 dB in 
1 (No. 27) (2%) of 52 ears. 


After 12 months, 31 (78% ) of 40 ears 
showed a completely, or almost com- 
pletely, closed air-bone gap following 
stapes surgery. In 5 (13%) of these 40 
ears, an air-bone gap of 10 to 20 dB 
persisted, and in 4 ears (10% ), the gap 
was 20 to 30 dB. There was some 
further improvement in the air-bone 
gap in our series between 3 and 12 
months. 


Incomplete Data 


Partly because of the extent of the 
hearing loss in six ears from four pa- 
tients, it is no longer possible to estab- 
lish if there was an air-bone gap after 
3 and 12 months. These ears (Nos. 34, 
36, 37, 48, 44, and 57) are, therefore, 
excluded from Table 2. It is known that 
two of these ears (Nos. 34 and 37) from 
the same patient showed no change in 
hearing during the first year postoper- 
atively. Audiometric details for calcu- 
lating air-bone gaps were unavailable. 
Another patient (ear 36) showed a 
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subjective improvement in hearing 
postoperatively. However, the first 
postoperative measurement known to 
us took place after 5 years, which, af- 
ter a steadily progressive hearing loss, 
established a completely deaf ear. One 
patient (ear 57) had become steadily 
deaf in both ears. Audiograms over a 
period of almost 30 years show consid- 
erable progression in her hearing loss. 
There was uncertainty with regard to 
the extent of the loss of perception. 
Nonetheless, the worst ear had under- 
gone an operation in the hope that, af- 
ter reduction of the conductive loss, 
some useful sensorineural remnants of 
hearing would become available. How- 
ever, this stapedectomy was not fol- 
lowed by any improvement. From an- 
other patient who underwent stape- 
dectomy bilaterally (ears 43 and 44), no 
preoperative or immediate postopera- 
tive audiograms are available. How- 
ever, after 21 years the air-bone gap is 
closed bilaterally. 
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LONG-TERM RESULTS 
Hearing Gain 


Long-term resu ts are available for 
40 ears in which stapes replacement 
surgery was performec. The follow-up 
period varies from 2 to 24 years with an 
average of 9.6 years (Table 3). A hear- 
ing gain of mare than 10 dB above the 
preoperative threshold was present in 
27 (68%) of 40 ears. The decline in 
hearing gain from 35% after 3 months 
to 68% in long-term follow-up is hard- 
ly the result of changes in the air-bone 
gap. After 3 months, 71% of the ears 
showed a closed air-bon gap, falling to 
70% over a lonzer period. A gradualin- 
crease in perceptien loss during the 
follow-up period, єз shewn in Figs 1 
through 3, wouid appear to explain this 
loss in hearing gaia. 

Table 4 shows tke average hearing 
gain for both the 3-morth and the 12- 
month postoperative period and for 
the long-term follew-uz. The results 
are compared wita those from the 
Danish series. Desp te ineomplete data 
in the American series, extrapolation 
shows a global hearing gain in the pe- 
riod after 12 montks. 

In the follow-up period, 5 (13% ) of 40 
ears showed unchanged hearing or a 
hearing gain of less than 10 dB when 
compared with the preoperative hear- 
ing threshold. After an initial hearing 
gain that persisted for scme years, 4 of 
these 5 ears (Nos. 30, 33, 42, and 46) 
developed long-term perception loss 
with an unchanged air-bone gap. The 
other ear (No. 57) with an unchanged 
hearing threshold remained deaf, 
whereby the perception threshold 
could not be measured, as had been the 
case preoperatively. 


Air-Bone Gap 


Long-term data regarding the air- 
bone gap are availabie for 37 of 40 ears. 
In the other 3 ears (Nos. 34, 36, and 55), 
the extent of the hearing loss makes it 
impossible to determine the percep- 
tion threshold, and these ears are, 
therefore, excluded from Table 3. 

Twenty-six (70%) of 87 ears have 
a completely, or almost completely, 
closed air-bone gap in the follow- -up 
period. In 7 ears 19%), there is an air- 
bone gap of 10 te 20 1B. This figure is 
between 20 and 3) dBin 2 ears (Nos. 39 
and 42) (5% ). A conductive loss of more 
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Table 1.—Hearing Results 3 and 12 Months After Stapes Surgery * 
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Hearing Notable 
Gain Change 

210 dB (%) («10 dB) (96) Worse (%) 
No. After After After After After After 
Source, y of Ears 3 mo 12mo 3mo 12 то 3mo 12 то 

This study 58 49 (85) 5 (9) 4 (7) 

46 c 37 (81) 5 (11) 4 (9) 
Shea and Postma,? 1982 51 NA 43 (84) NA 6 (12) NA 2 (4) 

Pedersen,” 1985 42 42 (100)+ МА o (0) МА 0 (0) МА 








"NA indicates not applicable for lack of data. 
tinclusive hearing improvement less than 10 dB. 


Table 2.—Air-Bone Gap 3 and 12 Months After Stapes Surgery * 
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Air-Bone Gap Gap of 10-20 dB Air-Bone Gap 
<10 dB (%) (96) >20 dB (%) 
No. After After After After After After 
Source, y of Ears 3 mo 12 mo 3 mo 12 mo 3 mo 12 mo 
This study 52 37 (71) 11(21) 4 (8) 
40 M 31 (78) 5 (13) 
Shea and Роѕіта, 20 
1982 51 NA 38 (75) NA NA NA NA 
Pedersen,?* 1985 42 26 (62) NA 9 (21) МА 7 (17) NA 
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Source, y Ears y >10 dB(%) <10dB 10-20dB >20 dB 
This study 40 2-24 27 (68) T5 3 
37 M Cas 26 (70) 7 (19) 4 (11) 
Shea and Postma,? 1982 24 2-18 18 (75) NA NA NA 
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Shea and Postma,” 1982 51 NA 23.5 + 1.01 NA 




















Pedersen,” 1985 42 25 NA 
22 NA 






* Mean value: 0.25, 0.5, 1, and 2 kHz. HL indicates hearing level, NA, not applicable for lack of data. 
tExtrapolation. 





Table 5.—Mean Air-Bone Gap Preoperatively and Postoperatively at 
3 and 12 Months and Long Term* 
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Source, y of Ears Preoperative, dB HL 3 то 12 mo Long-term 
This study 38 34.6 9.6 7.7 11.7 
Shea and Postma,? 1982 24 NA NA NA NA 
Pedersen,** 1985 22 25 NA NA 157 





*Mean value: О. 25, 0.5, 1, and 2 kHz. HL indicates hearing level; NA, not applicable for lack of data. 
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than 30 GB is present in 2 (Nos. 30 and 

37) (5%) of 87 ears. It can be seen from 

Figs 1 through 3 and from Tables 2, 3, 

and 5 that the follow-up value of the 

air-bone gap shows little change from 

the direct postoperative phase. 
Increase in Sensorineural 

Hearing Loss 


During the follow-up period, of 58 
ears 11 (Nos. 9, 14, 18, 26, 27, 34, 36 
through 38, 40, and 44) showed a per- 
ception loss of 10 dB or more when 
compared with the preoperative per- 
ception threshold. This increase in per- 
ception loss appears to be directly re- 
lated to the operation in 5 ears (Nos. 9, 
14, 18, 26, and 37). In 2 (Nos. 9 and 37) 
of these 5 ears, a floating footplate oc- 
curred as a complication. In 1 ear (No. 
26) with a massive and bony footplate, 
a vestibulotomy had been performed 
at the edge of the oval window. This 
had not been of help to us in the 
removal of the very thick footplate. 
Postoperatively, the hearing level de- 
teriorated from 40 to 90 dB. The other 
2 ears (Nos. 14 and 18) showed no 
intraoperative complications. 

In six ears (Nos. 27, 34, 36, 38, 40, and 
44), the progressive perception loss is 
not directly related to the operation, 
occurring more than 1 year thereafter, 
so that it is quite likely that an in- 
crease in the perception loss would 
have occurred whether or not an oper- 
ation had been performed. In two ears 
(Nos. 18 and 37), there is a clear pro- 
gression of the perception loss both in 
direct relation to the operation and 
during the follow-up period after 1 
year. 

The observation that a progressive 
perception loss can arise unrelated to 
stapes surgery is supported by the oc- 
currence of such a loss of perception in 
both ears. From five (Nos. 27, 34, 36, 38, 
40, and 44) of six cases mentioned 
above, the contralateralear also shows 
such a loss of perception. The late 
deafness in the sixth ear (No. 40) is the 
result of direct external trauma. A 
slight increase in the perceptive 
threshold can be seen in six other ears 
(Nos. 21, 30, 39, 41, 48, and 52). 


OTHER EAR OPERATIONS 


As well as 58 stapedectomies, we 
also saw the results of two fenestra- 
tions and two incus replacement pro- 


cedures in four patients. Two of these 
patients underwent a stapedectomy in 
the other ear (Nos. 21 and 40). The 
fenestration operations were per- 
formed in 1948 and 1958 and led to no 
subjective improvement or deteriora- 
tion in the hearing threshold. Audio- 
metric data could no longer be found. 
The audiograms made during the last 
20 years in these patients show a 
gradually progressive perceptive hear- 
ing loss of 20 dB with an unchanged 
air-bone gap averaging 40 dB. 

Two patients with a large conductive 
hearing loss underwent incus replace- 
ment procedures. In one 16-year-old 
patient who, as a child, had twice un- 
dergone mastoidectomy, the incus was 
luxated and the stapes was intact and 
mobile. A chain reconstruction took 
place using an allograft incus. The air- 
bone gap was reduced from 40 to 20 dB. 
In a 36-year-old patient, an intact and 
mobile stapes was found as well as an 
incus with a thin and shortened pro- 
cess. A chain reconstruction took place 
using an autologous incus. The air- 
bone gap was reduced from 50 to 30 dB, 
but there was no improvement in hear- 
ing since there was a postoperative 
perception loss of 15 dB. 

Although patients with osteogenesis 
imperfecta have an increased risk of 
fracture of the base of the skull, there 
are no indications that this could have 
played a role in the conductive loss es- 
tablished in these two patients. 


COMMENT 


The results of stapes surgery in pa- 
tients with osteogenesis imperfecta in 
the Netherlands are presented in such 
a way that they can be compared with 
the results of two earlier American 
and Danish studies." The present 
study does show an earlier onset of 
hearing loss. The average age at the 
onset of the hearing loss was 18.4 
years, while in the Danish study it was 
23 years. The age at which stapes sur- 
gery took place, however, is the same. 
In this series it was 30.6 years, and in 
the Danish study it was 31 years. The 
data in the American study are too 
sketchy to allow comparisons to be 
made. This study states that the onset 
of hearing loss is especially seen in the 
second decade (42% of cases). 

The results of stapes surgery in os- 
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teogenesis imperfecta are compared in 
the present study with the American 
and Danish studies. Since each of these 
studies used a different postopera- 
tive investigation moment, 3 and 12 
months, individual comparisons are 
more difficult (Table 1). 

In our study, after 3 months 85% of 
the operations had led to a hearing 
gain of more than 10 dB. The Danish 
study by Pedersen? achieved a 100% 
success rate, although this included 
those patients with a hearing gain of 
less than 10 dB. The details of the 
hearing thresholds in the Danish 
study, which agreed with Figs 1 
through 3 in our study, showed that 
four to six of these ears had a hearing 
gain of less than 10 dB. This reduces 
the 100% score in the Danish study to 
8695 or 91%. In the present study, 
there was a hearing gain of more than 
10 dB in 81% of 46 operated ears after 
12 months. The results in the Ameri- 
ean study were almost the same, 8476 
in 51 ears. 

An inventory was also made of the 
presence and size of a direct postoper- 
ative air-bone gap (Table 2). In the 
present study, 37 (71%) of 52 ears had 
a closed air-bone gap after 3 months; in 
the Danish study, this was found in 26 
(6295) of 42 ears. After 12 months, 31 
(78%) of 40 ears in our study had a 
closed air-bone gap; in the American 
study, the results were 38 (75% ) of 51 
ears. 

The results of stapes surgery after 3 
and 12 months are more or less the 
same in the present, Danish, and 
American studies. Tables 4 and 5 
present the average hearing gain and 
the air-bone gap, as far as these data 
were available, alongside each other. 
This shows that there is a long-term 
reduction of approximately 8 dB in 
hearing gain, just as found by Ped- 
ersen and Elbrønd,” and that the air- 
bone gap remains more or less the 
same. 

Our series and the Danish series 
present the collected results of a large 
number of ear, nose, and throat sur- 
geons, unlike the American series, 
which originates from one center. In 
this respect, the results herein com- 
pare favorably with the other two 
studies. The number of operated ears 
with a follow-up of more than 2 years 
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almost the same ia our study as in the 
American and Danish studies to- 
gether. All three scudies have patients 
with extremely long follow-up periods 
of 17, 18, and 24 years. A hearing gain 
of more than 10 dE abcve the preoper- 
ative hearing threshold in the follow- 
up period is preseat in 27 (68%) of 40 
ears in our stady Table 3). Shea and 
Postma” found a comparable hearing 
gain in 18 (75% ) of 24 ears; Pedersen? 
found this in 17 (77%) of 22 ears. The 
air-bone gap in the three studies after 
3 and 12 months showed little differ- 
ence, but long-term individual com- 
parison of these data is not really pos- 
sible. In our study. there was a com- 
pletely, or almost completely, closed 
air-bone gap in 2€ (70%) of 37 ears; 
while this percentage was 71% and 
78% after 3 and 12 months, respec- 
tively (Tables 2 and 3). Pedersen re- 
ported this in his figures for 5 (23%) of 
22 ears. Shea and Postma” did not re- 
port the air-bone gap ir the follow-up 
period. It is as importent to analyze 
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further the disappointing results of 
stapes surgery in osteogenesis imper- 
fecta as it is to analyze short-term and 
long-term successes. Despite the fact 
that the data regarding these opera- 
tions had to be collected from many 
different sources, it is clear in assess- 
ing the increase in the perceptive loss 
that two separate possibilities may be 
involved. The first possibility is that 
the hearing loss increases in direct re- 
lationship to the operation and that 
there is a causal connection. This is 
true for 5 (9%) of 58 ears in our series 
without this event having led to com- 
plete perceptive loss in those ears. 
Second, it is possible that the long- 
term increase in perceptive hearing 
loss results principally from the natu- 
ral course of the disease," especially 
since the same progression is often 
seen in the other, nonoperated on ear 
of the same patient. These disappoint- 
ing long-term results need not neces- 
sarily be caused by the stapes surgery 
performed. 
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The results of the American series 
from one center” differed very little 
from the current study and the Danish 
study, each of which reviewed data 
gathered from many places in these 
countries. The rarity of this disease 
and the occasionally remarkable sur- 
gical findings, together with the some- 
times severe long-term and short-term 
progression of the perceptive hearing 
loss, support our contention that such 
surgery should take place in centers 
specialized in ear surgery. 

Our conclusion is that the long-term 
and short-term results of stapes sur- 
gery in osteogenesis imperfecta are 
sufficiently encouraging to justify con- 
tinuing with this form of treatment. 
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Analysis of Immunocompetent Cells 
in the Middle Ear Mucosa 


Issei Ichimiya, MD; Hideyuki Kawauchi, MD; Goro Mogi, MD 


е A quantitative analysis of immuno- 
competent cells in the middle ear mucosa 
of mice was carried out by an indirect im- 
munostaining method using various mon- 
oclonal antibodies. Mice bred in germ- 
free, specific pathogen-free, and conven- 
tional conditions were used to examine 
nonimmunized middle ear mucosa. Mid- 
dle ear mucosae of otitis media-induced 
mice were also examined. In normal mid- 
dle ear mucosa, mast cells were substan- 
tial, followed by Mac-1-positive cells and 
lymphocytes. Even though IgA-, IgM-, and 
Lyt-1-positive cells were seen in the mu- 
cosa of conventional mice, IgM-positive 
cells were seen only in mucosae of spe- 
cific pathogen-free and germ-free mice. In 
otitis media-induced mice by inoculation 
with nontypable Haemophilus influenzae 
or lipopolysaccharide, Mac-1-positive 
cells were dominant. Although the num- 
bers of IgM- and Lyt-1-positive cells in- 
creased markedly, the numbers of other 
lymphocyte subsets did not increase until 
14 days after inoculation. These findings 
suggest that the middle ear is immunolog- 
ically a potential organ as long as it is not 
exposed to antigenic stimulation. It is 
considered to be an immunoreactive site 
only after it has been activated with patho- 
gens. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:324-330) 
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titis media is a common disease of 
the inflammatory process in the 
nasopharynx or tubotympanum. The 
presence of secretory IgA in middle ear 
effusion (MEE) implies that mucosal 
immunity operates during otitis media 
in the middle ear.' Meri et al’ reported 
the existence of immune complexes of 
pathogenic bacteria and antibodies in 
MEE. This evidence suggests that im- 
mune reactions may lead to inflamma- 
tory changes of the mucosa, since im- 
mune complexes induce the production 
of MEE. Thus, many studies** have 
demonstrated that immunologie reac- 
tions are involved in the origin and 
pathogenesis of otitis media. The char- 
acteristies of the induced immunologic 
reactivity may result in immunologic 
protection or may give rise to immu- 
nologic changes in the middle ear. 
Information on the distribution of 
immunocompetent cells in the mucosa 
of the tubotympanum is scarce. To un- 
derstand the immunopathogenesis of 
otitis media with effusion, it is essen- 
tial to know the local immunologic 
state of the normal middle ear. Since 
monoclonal antibodies against each 
immunoglobulin and against lympho- 
cyte subsets are available, and because 
animals bred in different conditions 
can be obtained, mice were used in the 
present study. 
MATERIALS AND METHODS 
Animals 
Male mice of the ICR апа C3H/HeN 
strains aged 6 to 8 weeks, were used in this 
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investigation. A total of 15 ICR mice in 
germ-free (GF), specific pathogen-free 
(SPF), or conventional (CV) conditions 
were purchased (Seiwa Institute of Exper- 
imental Animals, Fukuoka, Japan). A total 
of 41 C3H/HeN mice bred in SPF conditions 
were purchased from the breeder and main- 
tained in the animal facility at the Medical 
College of Oita (Japan). ICR mice bred in 
various conditions were used for observa- 
tions of normal middle ears, and C3H/HeN 
mice were used for observations of experi- 
mental otitis media (EOM). These mice 
were confirmed to be free of middle ear in- 
fection and had positive Preyer's reflexes 
before the experiment 


Induction of EOM 


Experimentalotitis media was induced in 
C3H/HeN mice by two different proce- 
dures: inoculation with 10° viable non- 
typable Haemophilus influenzae orga- 
nisms to the tympanic cavity, and inocula- 
tion with 20 ир of lipopolysaccharide to the 
tympanic cavity. Lipopolysaecharide ex- 
tracted from nontypable H influenzae was 
obtained privately (Meiji Seika Co Ltd, To- 
kyo, Japan). The inoculations into the tym- 
panic cavity were performed aseptically 
under a surgical microscope. After a sub- 
mandibular skin incision was made, the 
right inferior bulla was exposed, and a mi- 
crohole was made in the bulla with a 27- 
gauge needle. Ten microliters of saline so- 
lution containing nontypable И influenzae 
or lipopolysaccharide was slowly injected 
by inserting a fine-tipped glass capillary 
tube with the use of a microinjector. The 
microhole was sealed with bone wax and 
covered with a muscle bundle. 
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Observation of ЕОМ 


C3H/HeN mise were menitored daily by 
otomicroscopic exam-natien to confirm the 
presence of MEE. Thay were killed 3, 7, 10, 
and 14 days after middle ear inoculation, 
and MEEs were :spirated through the tym- 
panic membrane with a glass capillary 
tube. If macroscopic »videace of MEE was 
absent, bulla washings were obtained by 
injection followed by gen:le aspiration of 
100 uL of 0.01-10]/L phesphate-buffered 
saline (PBS). The MEEs ani bulla washings 
were cytocentrifiged оп siide glasses and 
stained with hematoxylin-eosin. Bullae 
were fixed with periodate-lysine-paraform- 
aldehyde fixative’ and processed for immu- 
nohistochemical study. 


Tissue Precessing 


Bullae were locally perfused through the 
tympanie membranes with periodate- 
lysine-paraformeldehrde fixative, dis- 
sected, and postfixed for 12 hours at 4°C. 
The tissue specimens were decalcified with 
10% edetic acid im 0.1-mol"L TRIS buffer 
(pH, 6.95) for 48 to 96 hours at 4°C, washed 
with 0.01 mol/L o PBS (pH. 7.2) containing 
10% to 20% sucrose for 24 hours at 4°C, 
then embedded in OCT compound (Miles 
Laboratories Inc, Naperville, Ill). Embed- 
ded tissues were immediately frozen and 
Stored in a deep freezer until used. Serial 
sections 6 um thick were made vertically to 
the eustachian tube. Nasal mucosa with fa- 
cial bonesof each animal was also fixed, de- 
calcified, embedded, and thin sectioned in 
the same way. 


Immunohistochemistry 


The frozen sections were stained by an 
indirect immunoperoxidase method. The 
following antiserawereemp oyed (Table 1): 
rabbit anti-murine IgG (1:260; Zymed Lab- 
oratories Inc, San Frarciscc, Calif); rabbit 
anti-murine IgA (1:200 Zymed); rabbit an- 
ti-murine IgM (1:200; Zymed); rat anti- 
Lyt-1 (1:100; Becton Dizkinson Immunocy- 
tometry Systems, Mountair View, Calif); 
rat anti-Lyt-2 (1:28; Beeton Dickinson); rat 
anti-Mac-1 (1:20; Hybritech inc, San Diego, 
Calif); and rat anti-Ia (1:20; Hybritech). 

After rehydration of the tissues on a slide 
with PBS, serial sectiens were incubated 
with the series of primary antisera at room 
temperature for 60 minutes. After incuba- 
tion with the antisera, the sections were in- 
cubated for 60 minutes with peroxidase- 
conjugated goat anti-rabbit IgG (1:50; Coo- 
per Biomedical Inv, Mzlverr, Pa) or goat 
anti-rat IgG (1:200: Cooper), containing 2% 
murine serum. Between steps, the sections 
were washed in th»ee changes (10 minutes 
each) with PBS. Thereac-ion product was de- 
veloped with 0.02% 3,3’-diaminobenzidine 
in 0.05 mol/L of TEIS buffer ‘pH, 7.6) with 
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Table 1.—Antisera Used in the Examination of Middle-Ear Mucosa 


Antisera 


Cell Specificity 





Polyclonal antisera to 
Murine IgG 
Murine IgA 
Murine IgM 
Monoclonal antisera to 
Lyt-1 
Lyt-2 
Mac-1 
la 








Helper T cells, delayed hypersensitivity T cells 
Suppressor T cells, cytotoxic T cells 
Monocytes, granulocytes, natural killer cells 
H2-bearing cells 





Fig 1.— Schema of spherical particles and a section in a matrix. For quantitative study, thickness 


of the section (t) should be revised to (d/2) + t + (d/2), to avoid the overlapping of the particles 
of the section; d indicates diameter of spherical particles. 


0.005% hydrogen peroxide for 7 minutes. 
Sections were counterstained with veronal 
acetate-buffered 1% methyl green solution, 
dehydrated, cleared in xylol, and mounted. 

Control staining for specificity of anti- 
bodies performed with PBS instead of pri- 
mary antibodies all proved negative. The 
reactivity of antibodies was examined in 
frozen sections of lymph node, spleen, and 
Peyer's patch. 

Also, adjacent serial sections were 
stained with toluidine blue for the detection 
of mast cells and with hematoxylin-eosin 
for the observation of histopathologic de- 
tails. 


Quantitative Study 


Each positive cell stained by the immu- 
noperoxidase method was observed by light 
microscopy in eight sections at х400 mag- 
nification. The number of positive cells was 
counted at the middle ear mucosa of the 
ciliated area. Cahn and Nutting" reported 
that the number of particles per unit of 
volume is related to quantities obtained in 
the examination of micrographie speci- 
mens. Also, the number of particles per unit 
of surface area cannot be exactly calculated 
if the overlapping of the particles is ne- 
glected. When we observe a section of thick- 


ness (t) taken from a random distribution 
of spherical particles cf diameter (d)ina 
matrix, the particles sectioned by the upper 
and lower boundary surfaces of the matrix 
are considered together with the particles 
lying completely between the bounding sur- 
faces (Fig 1). For this reason, there is an 
overlapping of the particles when the thick- 
ness of the section (t) is regarded. There- 
fore, to avoid this overlapping, the thick- 
ness of the section was revised to (d/ 
2) + t + (d/2) in our study. The thickness of 
the frozen section and the diameter of a 
positive cell were regarded as 6 and 12 um, 
respectively, the length of the mucosal sur- 
face was measured by an image processor 
(Nexus 6800; Kashiwagi Research Co, To- 
kyo), and the surface area of the mucosa 
was caleulated from the revised thiekness. 
Also, the mucosa at about the anterior one 
third of nasal cavity was observed in the 
same way. 


Statistical Analysis 


Because of the skewed distribution of 
positive cell numbers, the median and 
ranges of each cell'S number were calcu- 
lated, and a statistical analysis was done by 
the Wilcoxon rank-sum test or the Kruskal- 
Wallis H test. 


Middle Ear Immunocompetence— Ichimiya etal 325 






RESULTS 
immunocompetent Cells in Normal 
Middle Ear Mucosa of ICR Mice 


Five mice each in the GF, SPF, and 
CV groups were examined. Hematoxy- 
lin-eosin stains of middle ear mucosa 
showed no difference in mucosal thick- 
ness and cellular infiltration among 


Table 2.—Distribution of Cells in the Middle-Ear Mucosa* 


Median (Range) Cells/mm* 








Cell Type GF SPF су 
6+ 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.0 (0.0-1.5) 
IgA+ 0.0 (0.0-0.0) 0.0 (0.0-5.2) 2.3 (0.0-4.9) 
IgM+ 1.3 (0.0-4.5) 2.1 (0.0-5.5) 1.2 (0.0-7.4) 
Lyt- 1 0.0 (0.0-2.6) 0.0 (0.0-9.5) 1.2 (0.0-3.1) 

































Lyt-2+ 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.0 (0.0-0.0) the three groups. Mucosal thickening 
Мас-1+ 9.4 (0.0-12.7) 3.5 (0.0-96.9) 18.4 (4.6-42.6) was not seen, and there was little 
Mast 97.5 (54.6-114.8) 70.4 (53.7-110.4) 82.1 (65.1-85.7) 





inflammatory cell infiltration in the 
middle ear mucosa. Mast cells were 
substantial in the middle ear mucosa 
(82.1/mm_?) (Table 2), followed by Mac- 
1-positive (Мас-1+) cells, which were 
confirmed to be macrophages or gran- 
ulocytes by hematoxylin-eosin stain. 
The ratio of mast cells, Mac-1+ cells, 
and lymphocytes was about 27:3:1. 
There was no difference in the number 
of mast cells and Mac-1+ cells among 
the three groups. Of the lymphocyte 
subsets, IgA-positive (IgA), IgM- 
positive (IgM+), and Lyt-1-positive 
(Lyt-1+) cells were seen in the mucosa 
of CV mice. Only a few IgM+ cells were 
seen in the mucosa of GF and SPF 
mice. A few IgG-positive (IgG+) cells 
were present in the mucosa of only one 
of five CV mice. Lyt-2-positive (Lyt- 
24-) cells were absent in all 15 animals 
(Figs 2, top, and 3). Ia antigens were 
positively stained in the subepithelial 
layer, even in the mucosa of GF mice 
(Fig 4). 

In eustachian-tube mucosa of CV 
mice, the number of immunocompe- 
tent cells was less than that in the 
middle ear mucosa, although IgA-, 
Lyt-1+, and mast cells were as widely 
distributed as in the middle ear mu- 
cosa. However, in the nasal mucosa of 
CV mice, the existence of abundant 
cells of all types was proved. Lympho- 
cyte aggregates were often seen in the 
subepithelial layer of the nasal mu- 
cosa. The number of lymphocytes in 
the nasal mucosa of SPF mice was less 
than that in CV mice, even though all 


* GF indicates germ-free condition; SPF, specific pathogen-free condition; CV, conventional condition; and 
plus sign, positive. М = 5 for each sample tested. IgM > IgG, P < O1; Lyt-1 > Lyt-2, P < .05. 


Fig 2.— Distribution of lymphocytes in the mu- 
cosa of middle ear and nose. Top, In the mid- 
dle ear mucosa of conventional (CV) mice, 
IgA-, IgM-, and Lyt-1-positive cells are ob- 
served; however, in case of germ-free (GF) and 
specific pathogen-free (SPF) mice, lgM-posi- 
tive cells only are seen. Bottom, In the nasal 
mucosa of CV mice, all lymphocyte subsets are 
seen with higher numbers than those of GF and 
SPF mice and those in middle ear mucosa. 
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Fig 3.—Immunohistochemical localization with specific antisera in the middle ear mucosa of conventional mice. Sectians are 


reacted with anti-IgG (top left), anti-IgA (middle left), anti-IgM (bottom left), anti-Lyt- 1 (top right), and anti-Lyt-2 (bottom right) 
primary antisera. Arrowheads show positive cells (indirect immunoperoxidase method, original magnification X 100). 


cell types were positively stained. In 
the nasal mucosa of GF mice, IgM+ 
and Lyt-1- cells were present in small 
numbers, but IgG+, IgA—, and Lyt-24- 
cells were not seen (Table 3; Fig 2, bot- 
tom). 


EOM in C3H/HeN Mice 


All animals inoculated with viable 
nontypable И influenzae in the tym- 
panic cavity developed purulent MEE 3 
days after inoculation. The MEE dis- 
appeared within 10 days. On observa- 
tion more than 10 days after challenge, 
three of seven animals were dead. No 
MEE wasseen in all animals, including 
dead ones, after 10 days. All the ani- 
mals inoculated with lipopolysaccha- 
ride were found to have straw-colored 
MEE for 7 days. 

Cellular responses in MEEs from 
mice with EOM were similar to the 
pattern seen in an ECM in chin- 


Fig 4.—In the middle ear mucosa of germ-free mice, la-positive cells are scattered (arrowheads) 
(indirect immunoperoxidase method, original magnification X400). 





Arch Otolaryngol Head Neck Surg— Vol 116, March 1990 Middle Ear Immunocompetence—Ichimiya et al 327 





chillas." In mice inoculated with non- 
typable H influenzae, polymorphonu- 
clear neutrophils represented more 
than 90% of the total white blood cells 
that infiltrated in MEEs obtained 7 
days after inoculation. Macrophages 
made up 76% by 10 days after inocula- 
tion (Fig 5). The same cytologic profile 
of MEE was observed in mice inocu- 
lated with lipopolysaccharide. 

In animals inoculated with non- 
typable H influenzae or lipopolysac- 
charide, hyperplasia of the middle ear 
mucosa started 3 days after inocula- 
tion, became striking at 7 days, and 
subsided by 10 days. Cellular infiltra- 
tion was composed mostly of macro- 
phages and polymorphonuclear neu- 
trophils. 

Table 4 shows the distribution of 
cells in middle ear mucosa after ino- 
culation with nontypable H influen- 
zae. In animals inoculated with non- 
typable H influenzae, Mac-1+ cells 
were predominant in middle ear mu- 
cosa. IgM- cells and Lyt-1+ cells were 
major lymphocyte subsets during the 
experimental period (Fig 6), and IgG+ 
cells continued to be scarce throughout 
the experimental period. In mice inoc- 
ulated with lipopolysaccharide, nearly 
the same pattern of cellular infiltra- 
tion as that in mice inoculated with 
nontypable H influenzae was observed 
(Table 5). 


COMMENT 


The present study demonstrated 
that middle ear mucosa has unique 
immunologic characteristics that are 
different from those of other mucosa- 
associated lymphoid tissues, such as 
the respiratory tract. 

Few immunocompetent cells (Mac- 
1+ cells, IgM- cells) were found in the 


middle ear mucosa of GF mice. In con- 
trast, the middle ear mucosa of CV 
mice contained Mac-1+, IgA+, and 
Lyt-1+ cells, although IgG- cells were 
scarce. Moreover, once the middle ear 
was exposed to antigenic stimulation 
with nontypable H influenzae or li- 
popolysaccharide, IgA+, IgM+, and 


Lyt-1+ cells were found in much 
higher numbers than in the normal 
middle ear mucosa. This was also the 
case with Mac-1+ cells. These results 
confirm the opinion that the middle 
ear is immunologically a potential 
site." 

However, a middle ear under in- 








Table 3.— Distribution of Cells in the Nasal Mucosa* 





Median (Range) Cells /mm* 
е Ő 














Се!! Туре СЕ SPF cv 
IgG f 0.0 (0.0-0.0) 16.6 (0-70.8) 721.7 (237.7-868.6) 
IgA t 0.0 (0.0-0.0) 73.8 (35.9-118.0) 399.3 (160.0-502.2) 










































* GF indicates germ-free condition; SPF, specific p. 


plus sign, positive. N — 5 for each sample tested. 
+CV > GF, P < .05; CV > SPF > GF, P < .005. 
{СУ > GF, P< .05. 


2 
Ф 
о 
5 
& 


IgM+ 45.5 (0.0-121.9) 27.9 (17.5-88.6) 127.6 (13.1-418.9) 
Lyt-1+t 108.1 (0.0-185.7) 400.0 (73.4-1070.0) 1749.8 (1006. 1-2043.0) 
Lyt-2t 0.0 (0.0-23.0) 53.1 (21.7-554.2) 640.8 (277.8-1263.5) 
Mac-1+t 30.9 (0.0-42.1) 70.7 (7.1-149.0) 442.9 (266.2-569.0) 
Mastt 42.8 (22.9-136.2) 28.1 (16.6-136.2) 252.5 (97.7-320.9) 





athogen-free condition; CV, conventional condition; and 


PMNs 
Macrophages 
[__] Lymphocytes 





Table 4.—Distribution of Cells in the Middle Ear Mucosa After Inoculation With Haemophilus influenzae 


Days After Injection 


Fig 5.—Relative percentages of leukocytes present in middle ear effusions after inoculation with 
nontypable Haemophilus influenzae. PMNs indicates polymorphonuclear neutrophils. 





Median (Range) Cells/mm? by Time After Inoculation 




























































*Plus sign indicates positive. 
TN = 1. 
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Cell Type* за (N = 5) 7 d (N = 3) 10 d (N = 6) 14 d (N = 4) 
IgG+ 0.0 (0.0-11.6) 0.0 (0.0-0.0) 0.0 (0.0-0.0) 3.1 (0.0-6.1) 
IgA+ 0.0 (0.0-11.3) 23.9 (22.8-45.6) 4.9 (0.0-36.4) 5.8 (0.0-11.7) 
IgM+ 28.3 (0.0-152.1) 85.6 (51.1-157.0) 59.0 (11.1-82.3) 6.7 (0.0-11.7) 
Lyt-1+ 55.0 (47.5-191.0) 807.6 (308.9- 1183.3) 34.1 (18.2-322.8) 14.6 (6.1-106.1) 
Lyt-2+ 0.0 (0.0-17.5) 22.2 (0.0-28.3) 6.9 (0.0-21.6) 0.0 (0.0-11.7) 
Mac-1+ 2513.9 (1795.5-4696.9) 3210.9t 1063.8 (87.7-3410.1) 75.8 (53.8-78. 1) 
Mast 73.3 (68.9- 110.2) 125.6 (124.4-233.9) 107.6 (61.7-122.5) 79.7 (76.7-160.6) 
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flammatory process сап be an immu- 
noreactive organ, demonstrating 
subepithelial inflammatory cells such 
as phagocytes and В and T cells. Kä- 
hónen et al,” Palva e: al," and Van der 
Baan et al" reported subepithelial fol- 
licular lymphoid infiltration with dif- 
fusely scattered lymphorytes in the 
middle ear mucosa obtained by biopsy 
from patients with etitis media with 
effusion, showing T-cel dominance 
over B cells, and a higher percentage of 
CD4+ (helper/inducer) Tells (50% to 
60% ) than of CD8+ tsuppressor/cyto- 
toxic) T eells (20% te 30%). However, 
in the present study, no lymphoid fol- 
licles could be found anywhere in mid- 
dle ear mucosa even after the induc- 
tion of inflammation by nontypable 
Н influenzae or lipopo ysaccharide. 








& 


Fig 6.—Lymphocyte subsets ir the middle ear 
mucosa 7 days after inoculation with li- 
popolysaccharide. IgM-pcsitive cells (top) and 
Lyt- 1-positive cells (bottom) are in the major- 
ity (indirect immunoperox dase method, origi- 
nal magnification X200). 





This difference can be attributed to the 
duration and severity of antigenic 
stimulation to the middle ear, since we 
found lymphoid follicles in the middle- 
ear mucosa of chinchillas with long- 
standing immune-mediated otitis me- 
dia with effusion.'^ 

Watanabe et al! induced EOM in 
chinchillas by intratympanie inocula- 
tion with viable bacteria of Strepto- 
coccus pneumoniae. They observed 
that IgG- cells were greatest in num- 
ber among immunoglobulin-bearing 
cells, followed by IgM+ cells and IgA + 
cells. Ryan et al? developed a model of 
immune-mediated EOM by inoculat- 
ing with keyhole limpet hemocyanin in 
the middle ear cavity of systemically 
immunized guinea pigs. They observed 
IgA- cells in middle ear mucosa 7 days 
after middle ear challenge. In a previ- 
ous study," we induced an immune- 
mediated EOM in mice and found 
IgG+, IgA+, Lyt-1+, and Lyt-2+ cells, 
but not IgM- cells, in the middle ear 
mucosa 7 days after induction of EOM. 
These immunocompetent cells in the 
middle ear are thought to maintain 
immunopathologic states in otitis me- 
dia and/or protect the middle ear from 
microbial infections. Evidence that 
IgG- cells are found in the middle ear 
mucosa in the case of pathologic con- 
ditions implies involvement of sys- 
temic humoral immunity. On the other 
hand, the presence of IgA+ cells sug- 
gests mucosal immunity functions in 
the middle ear. Inereased numbers of 
Lyt-1+ cells in inflamed middle ear 
mucosa may indicate a helper/inducer 
function on T-B reaction or the pres- 
ence of delayed-type hypersensitivity 
reaction. Lyt-24 cells found in the 
middle ear mucosa in the case of in- 
flammatory conditions may indicate 
down-regulation of immune response. 


Teble &.— Distribution of Cells in the Middle Ear Mucosa After Inoculation With Lipopolysaccharide 


Median (Range) Cells/mm? by Time After Inoculation 
CL 


The number of Lyt-2+ cells in 
middle ear mucosa of mice with F 
in the present study was less than 
of CD8- cells found in middle ear 
cosa of humans with OME. This : 
gests that the down-regulation of 
immune response is not sufficie 
provoked by a single antigenic sti 
lation. 

The GF mice are useful for inve 
gation because they are infection- 
animals that lack bacterial flora. T 
are also reported to be unique in 
munologic characteristics. As shi 
in the present study, in nasal muc 
of GF mice, IgM+ and Lyt-1+ ¢ 
were present in smaller numbers t 
that of CV mice. IgG+ and IgA+ с 
were not seen in the nasal mucos: 
GF mice. This finding means that 
mice are suitable for the analysi: 
normal middle ears. This is beca 
the middle ear, which is protectec 
the eustachian tube, might have fe 
chances to be influenced by antige 
stimuli than do nasal mucosa. 

McClelland”! demonstrated that 
munoglobulin synthesis was undeti 
able in the small intestines of GF m 
although IgA synthesis was seen 
those of SPF and CV mice. Moreo 
Vitetta et al^ reported that IgM ү 
duction was seen only in lymphocy 
derived from lymphoid organs, sucl 
the spleen, lymph nodes, or thor: 
duct of GF mice, whereas IgG prod 
tion, as well as IgM production, s 
seen in those of CV mice. This imr 
turity in the differentiation of imr 
nocompetence of GF mice is conside 
to be due to the lack of antigenic sti 
uli with bacterial flora. Therefore, | 
present data that опу a few IgM+ с 
are seen in the middle ear mucosa 
GF mice imply that the middle ea; 
an immunologically undeveloped s 


































3 d(N = 6) та (N= 5) 10 d (N = 5) 14 d (N — 4) 
IgG+ 7.8 (0.0-12.2) 5.6 (0.0-39.4) 4.2 (0.0-29.6) 2.1 (0.0-7.01) 
1€.1 (0.0-60.6) 17.2 (11.1-67.2) 10.8 (7.5-52.6) 11.9 (0.0- 16.6) 








9-7.1 (14.4-258.3) 





98.9 (27.8- 1066.1) 


35.0 (19.2-55.2) 





50.1 (17.4- 153.5) 















215.0 (110.0-606. 1) 


130.8 (97.7-204.7) 


90.1 (14.0-141.7) 





36.1 (13.9-269.4) 











15.7 (13.5-30.7) 


5.9 (0.0-13.2) 





934.6 (414.7-8219.2) 








*Plus sign indicates positive. 
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Lyt-1+ 102.8 (28.9-418.3) 
Lyt-2+ 2.3 (0.0-24.4) 
Mac- 1+ 114:.6 (285.3-4248.4) 
Mast 81.1 (55.6-111.1) 








514.4 (149.4-1121.6) 





396.2 (78.8-907.9) 





68.9 (45.0-77.8) 





84.3 (67.7-98.5) 


55.1 (26.7-61.2) 
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compared with other mucosal sites. 
The absence of IgG+ or IgA+ cells in 
the middle ear mucosa of GF mice 
might suggest that antigen-specific 
matured IgG+ or IgA+ cells cannot 
migrate to the middle ear mucosa, and 
that class switching from precursor B 
cells (IgM+ cells) to IgG+ or IgA+ 
cells in the middle ear cannot occur as 
long as the middle ear is never exposed 
to antigenic stimuli. Therefore, the 
presence of a few 106+, IgA+, and 
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Lyt-2+ cells in the middle ear mucosa 
of normal CV mice suggests that the 
middle ear usually does not receive 
antigenic stimuli. The eustachian tube 
may protect the tympanic cavity. 

Mast cells found in the middle ear 
mucosa showed no significant differ- 
ence in number among GF, SPF, and 
CV mice. A future study will report on 
mast cells in the tubotympanic mu- 
cosa. 

In conclusion, the present study sup- 
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ports the opinion that the middle ear is 
usually sterile and suggests that it is 
protected by the eustachian tube from 
exogenic antigenic stimulation. The 
mechanism by which systemic immu- 
nity and/or mucosal immunity mobi- 
lizes, in an antigen-specific fashion, 
into the middle ear against pathogens 
remains to be clarified. 
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Influence of Nasal Allergic Reactions 
on the Clearance of Middle Ear Effusion 


Goro Mogi, MD; Tekuo Chaen, MD; Kazuhiro Tomonaga, MD 


* inorder to investigate the influence of 
nasal allergic reactions on the clearance 
of middle ear effusion, an animal model of 
nasal allergy and atitis media with effusion 
was produced in the same guinea pigs si- 
multaneously by passive sensitization with 
serum of homologous animals containing 
IgE antibodies (for nasal allergy) and by 
inoculation of immunocomplex into the 
tympanic cavity (fer otitis media with effu- 
sion). Usually, middle ear effusion ap- 
peared within 2 to 3 days and disappeared 
within 7 to 9 days.after the inoculation of 
immunocomplex. Threedays after the inoc- 
ulation of immunocomplex, intranasal anti- 
gen challenge was performed three times 
daily and continued until the animals were 
killed. Disappearance of middle ear effu- 
sion appeared to »e delayed in animals in 
which nasal allergic reactions were in- 
duced. Middle ear effusion was not found 
in those ears that were not inoculated with 
immunocomplex. Findings of the present 
study indicate that IgE-mediated allergic 
reactions of the mucous membrane lining 
the nose, nasopharynx, and eustachian 
tube constitute & factor indicative of a 
chronic state of disease, rather than a 
cause of otitis media with effusion. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:331-334) 
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titis media with effusion (OME) is 
a common disease among chil- 
dren. The cause of this disorder is still 
a controversial topic. Infection of the 
middle ear, eustachian tube dysfunc- 
tion, and allergy have been regarded as 
the major causative factors. However, 
recent studies'? have discounted an al- 
lergic cause of OME on the basis of 
laboratory findings and experimental 
data. 

Anatomically, there is a continuity 
of the mucous membrane between the 
nose and tympanic cavity via the eus- 
tachian tube. Therefore, middle ear 
mucosa may respond functionally as 
sensitized tissue in patients with res- 
piratory allergy. Ackerman et al* dem- 
onstrated that intranasal insufflation 
of pollen caused eustachian tube ob- 
struction in patients with pollinosis. 
Skoner et al' showed that intranasal 
challenge with mites can provoke im- 
mune-mediated nasal obstruction and 
eustachian tube dysfunction in sub- 
jects sensitized to this allergen. In a 
previous study,’ we confirmed tempo- 
rary eustachian tube dysfunction after 
intranasal provocation by histamine 
in subjects sensitized with certain al- 
lergens. These studies indicated that 
nasal allergic reactions cause eusta- 
chian tube obstruction, resulting in 
tubal dysfunction. However, it is not 
clear whether the eustachian tube 
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dysfunction caused by nasal allergic 
reactions leads to the production of 
middle ear effusion (MEE). It is also 
unknown whether the allergic reac- 
tions interfere with the clearance of 
MEE. 

In the present investigation, we used 
an animal model to attempt to deter- 
mine the effect of nasal allergic reac- 
tions on the clearance of MEE. 


MATERIALS AND METHODS 
Animals 


A total of 154 healthy Hartley guinea pigs 
(males weighing 300 to 400 g) were used in 
this study. To confirm normal middle ear, 
bilateral otoscopic and flexible fiberscopic 
observations of the drumheads were per- 
formed prior to placing the animal into the 
study population. 


Preparation of Antiserum for 
Passive Sensitization 


Five milligrams of 2,4-dinitrophenolated 
ascaris (Kissei Pharmaceutical Co Ltd, 
Matsumoto, Japan) dissolved in 0.5 mL of 
phosphate-buffered saline was mixed with 5 
mg of albumin hydroxide gel as adjuvant. 
One milliliter of the mixture was injected 
into the guinea pigs’ foetpads. In addition, 
the same dose of antigen was intracutane- 
ously administered dorsally twice, at 2 and 
4 weeks after the initial immunization. The 
antiserum of the guinea pigs was found to 
have an IgE antibody titer against dinitro- 
phenol of 1:1024, by the 72-hour passive cu- 
taneous anaphylaxis test. 
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Fig 1.—Histologic changes seen in the mucous membrane of the eustachian tube near the pharyngeal or- 
ifice on intranasal antigen challenge (X 200). Left, Numerous eosinophils are observed (hematoxylin-eosin). 
Right, Mast cell infiltration is seen in the subepithelial and intraepithelial layers (toluidine blue O stain). Ar- 


rows show mast cells. 


Passive Sensitization 


One milliliter of antiserum was intrave- 
nously injected into the dorsal vein of the 
footpads of the guinea pigs for passive sen- 
sitization. 


Antigen Challenge in the Nasal 
Cavity 


Local antigen challenge was performed 
by dropping 0.5 mL of dinitrophenolated 
ovalbumin in saline at a concentration of 5 
mg/mL into both nasal cavities of the 
guinea pigs. 


Effect of Nasal Allergic Reactions 
on Clearance of MEE 


In order to see whether nasal allergic re- 
actions interrupt the clearance of МЕЕ, an 
immunocomplex-mediated OME was in- 
duced in 60 passively sensitized guinea pigs 
(group A). The method for production of 
OME was reported previously.’ Immuno- 
complex was prepared by mixing guinea pig 
anti-KLH (keyhole limpet hemocyanin) 
serum with KLH at an optimum ratio. The 
right middle ear of each animal received 200 
ug of dry immunocomplex in 0.2 mL of ster- 
ile phosphate-buffered saline through the 
tympanic bulla. Another 60 sensitized 
guinea pigs were injected with immuno- 
complex in the tympanic cavity of the right 
ear for the production of OME (group B). 
Usually, MEE appeared within 2 to 3 days 
and disappeared within 7 to 9 days after the 
inoculation of immunocomplex into the 
tympanic cavity. 

Inoculation of immunocomplex and pas- 
sive sensitization were performed on the 
animals in group A on the same day. Three 
days later, the intranasal antigen challenge 
was performed three times daily (morning, 
noon, and night) and continued until the 
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Fig 2.— Clearance of middle ear effusion (MEE) on repeating nasal allergic attacks. The positive 
rate of MEE is apparently high in animals in which nasal allergic reactions are induced, compared 
with that in nonsensitized animals. 


animals were killed. Group B animals re- 
ceived intranasal drops of phosphate-buff- 
ered saline three times daily. On days 3, 5, 
7, 9, 11, and 13 after the inoculation of im- 
munocomplex, 10 guinea pigs each from 
groups А and B were killed, and the tym- 
panic cavity was observed to determine the 
presence of MEE, followed by histologic ex- 
amination. 

Another 35 guinea pigs (group C) were 
passively sensitized twice at 10-day inter- 
vals. The tympanic cavity of the right ear of 
group C animals received immunocomplex 
on the same day as the initial passive sen- 
sitization. Daily intranasal antigen chal- 
lenge was commenced 3 days after the ini- 
tial sensitization and was discontinued 21 
days after the inoculation. 
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RESULTS 


Following the challenge with dini- 
trophenolated ovalbumin into the na- 
sal cavity, all animals that were pas- 
sively sensitized exhibited moderate- 
to-severe sneezing, hypersecretion, 
and oral breathing. Sneezing disap- 
peared within 40 minutes, but hyper- 
secretion and oral breathing persisted 
for 3 hours. These nasal allergic reac- 
tions gradually weakened 12 to 13 days 
after passive sensitization. Therefore, 
group C animals were passively sensi- 
tized twice in order to prolong the sen- 
sitized state. 

The most remarkable changes seen 
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in the mucous membranes lining the 
nasal cavity, nasopaarynx, and pha- 
ryngeal orifice of the eustachian tube, 
after the antigen cnallenge into the 
nasal cavities cf the passively sensi- 
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tized guinea pigs, were mast cell and 
eosinophilic cell infiltrations and 
edema (Fig 1). 

Figure 2 shows the results seen in 
animals in groups A and B. Seven days 
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Fig 3.—Clearanee of middle ear effusion (MEE) in animals passively sensitized twice, on repeat- 
ing nasal allergic attacks. IC indicates immune complex. 





(X50). 
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Fig 4.— Section of the tympanic cavity near the tubal orifice (hematox- 
ylin-eosin). Top left, The presence of middle ear effusion (MEE) in a 
guinea pig on day 21 after the inoculation of mmunocomplex (X50). Top 
right, Magnification of photomicrograph at top left, showing infiltration of 
macrophages, neutrophils, and lymphoid cells (X200). Bottom left, No 
MEE is seen on day 15 after termination of the nasal antigen challenge 





after immunocomplex inoculation, the 
number of ears having MEE was ap- 
parently greater in group A, compared 
with those in group B. On day 13, how- 
ever, there was no significant differ- 
ence in the number of ears having 
MEE between the two groups, because 
the passively sensitized condition of 
guinea pigs in group А became weak, 
resulting in nonresponsiveness to the 
intranasal antigen challenge. 

In group C, all 5 animals on day 15 
were shown to have MEE (Fig 3). On 
day 21, 6 of 10 guinea pigs still had 
MEE. Middle ear effusion was found in 
3 of 5 animals on day 26 (5 days after 
the termination of antigen challenge), 
while all 5 did not have MEE on day 36 
(15 days after the termination of nasal 
antigen challenge). Figure 4, top left 
and right, shows the tympanic cavity 
near the tubal orifice of a guinea pig 
killed on day 21 after the inoculation of 
immunocomplex, while no MEE was 
observed in the tympanic cavity of a 
guinea pig on day 36 (Fig 4, top right). 
Histologic changes seen in the mucous 
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membrane lining the tympanic cavity 
and eustachian tube of ears having 
MEE (Fig 4, top left and right), resem- 
ble changes seen in immunocomplex- 
mediated OME? rather than in type 1 
allergic reactions. 

For each group, the ears that were 
not inoculated with immunocomplex 
did not develop MEE. 


COMMENT 


To investigate the allergic origins of 
OME, Miglets" passively sensitized 
squirrel monkeys with human serum 
containing reaginic antibodies to rag- 
weed pollen. Ragweed pollens were 
then insufflated into the middle ear, 
three times per day for 4 days, through 
a blunt needle. Miglets reported the 
development of MEE within 5 days af- 
ter the initial antigen challenge. Doyle 
et al,’ however, failed to find MEE and 
inflammatory changes in the tympanic 
cavity of rhesus monkeys, the ears of 
which were challenged repeatedly by 
insufflation of pollen via the nose and 
eustachian tube by use of a small 
Politzer’s bag after passive sensitiza- 
tion with pollen-allergic human se- 
rum, although it was demonstrated 
that the pollens reached the tympanic 
cavity. Doyle et al‘ disagreed with Mig- 
lets’ opinion that the middle ear acts 
as an allergic “shock organ” and sug- 
gested that the inflammatory reac- 
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tions of the middle ear seen in the 
study of Miglets were due to infection 
secondary to the traumatized cathe- 
terization of the eustachian tube. 

In an experimental study, the eusta- 
chian tubes of guinea pigs in which 
type 1 allergic reactions of the nose 
were induced were examined, histolog- 
ically and functionally." The opening 
pressure of the eustachian tube signif- 
icantly increased at 30 and 60 minutes 
after the intranasal antigen challenge; 
within 4 hours, the opening pressure 
returned gradually to the value before 
the antigen challenge. Histologic ex- 
amination revealed noticeable infil- 
tration of eosinophils and mast cells; 
edema was present in the mucous 
membrane lining the nose, nasophar- 
ynx, and eustachian tube near the 
pharyngeal orifice (but not in the rest 
of the eustachian tube). The edema 
lasted 3 hours after the challenge, 
while noticeable cell infiltration was 
not seen in the mucous membranes of 
guinea pigs killed at 2, 3, 4, 5, and 6 
hours after the antigen challenge. The 
intensity of histologic changes paral- 
leled the increase in the opening pres- 
sure of the eustachian tube. Direct an- 
tigen challenge to the tympanic cavity 
evoked the same histologic changes in 
the lining membrane of the tympanic 
cavity. However, no macroscopic pres- 
ence of fluid was demonstrated. Our 
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previous study‘ indicated that the eus- 
tachian tube is involved, both func- 
tionally and morphologically, in type 1 
allergic reactions of the nose and that 
the tubal dysfunction evoked by nasal 
allergic reactions is transient, without 
culminating in MEE. Moreover, the 
eustachian tube functions as a "gate 
keeper," limiting the ability of most 
substances to access the middle ear. It 
is unlikely that type 1 allergy is a 
causal factor for OME, even if the 
middle ear is an allergic shock organ. 

In the present investigation, it was 
clearly demonstrated that nasal aller- 
gic reactions interfere with the clear- 
ance of MEE and that repeated nasal 
allergic attacks do not cause the pro- 
duction of MEE. It is our conclusion 
that IgE-mediated allergic reactions 
of the mucous membranes lining the 
nose, nasopharynx, and eustachian 
tube are factors indicative of a chronic 
state of disease, rather than a cause of 
OME. The incidence of nasal allergy in 
patients with OME is high.* Results of 
the present study indicate that treat- 
ment of allergy, combined with treat- 
ment of OME, is recommended in pa- 
tients having both nasal allergy and 
OME. 


This study was supported by grants-in-aid 
63480382 and 622771322 from the Ministry of Ed- 
ucation, Tokyo, Japan. The dinitrophenolated as- 
caris was donated by Kissei Pharmaceutical Co. 


nasal allergy in otitis media with effusion: a clin- 
ical study. Acta Otolaryngol. 1988(suppl 458):41- 
47. 

9. Suzuki M, Kawauchi H, Mogi G. Immune- 
mediated otitis media with effusion. Am J Oto- 
laryngol. 1988;9:199-209. 

10. Miglets A. The experimental production of 
allergic middle ear effusion. Laryngoscope. 
1973;83:1355-1384. 

11. Tomonaga К, Chaen T, Kurono Y, Mogi б. 
Type 1 allergic reactions of the middle ear and 
eustachian tube: an experimental study. Auris 
Nasus Larynx. In press. 


Middle Ear Effusion—Mogi et al 


Y 


^ 


Bacterial Antigens and Neutrophil Granule 
Proteins in Middle Ear Effusions 


Mitchell B. Miller, MD; Peter J. Koltai, MD; Seth V. Hetherington, MD 


ө Otitis media with effusion is a signifi- 
cant cause of hearing ‘oss in young chil- 
dren. We hypothesized that persistent 
bacterial antigens in middie ear effusions 
(MEEs) might act as chronic inflammatory 
stimuli causing release of neutrophil pro- 
teins. Concentrations cf neutrophil lacto- 
ferrin and a 37-kd cationic bactericidal 
protein (CAP 37) were measured in 47 
MEEs collected from 27 children at the 
time of tympanostomy tube placement. 
Antigens of Streptococcus pneumoniae 
were detected by latex particle agglutina- 
tion and those of Haemophilus influenzae 
by dot-blot assay. Bacterial antigens were 


titis media with effusion (OME) is 

a cause of hearing loss and mor- 
bidity in children. Many theories seek 
to explain the produetion and persis- 
tence of fluid in the middle ear, but no 
single mechanism is solely responsi- 
ble. Contributing factors inelude per- 
sistent bacterial antigens," immune 
complexes)? eustachian tube dys- 
function,“ and impaired middle-ear 
immunity.” The role of polymorpho- 
nuclear leukocyte (PMN) granule pro- 
teins in inciting and maintaining a 
chronic inflammatory response in the 
middle ear is currently under inves- 
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detectable in 24 (51%) of MEEs: S pneu- 
moniae in 10 (21%), H influenzae in 12 
(26%), and both antigens in 2 (4%). Con- 
centrations of lactoferrin and CAP 37 in Н 
influenzae antigen-positive MEEs were 
significantly higher than in either S pneu- 
moniae antigen-positive or antigen-neg- 
ative MEEs. We conclude that H influenzae 
antigen causes a greater middle-ear in- 
flammatory response, as judged by neu- 
trophil products, than does S pneumoniae 
antigen. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:335-337) 


tigation. We hypothesized that per- 
sistent bacterial antigens might be re- 
sponsible for neutrophil degranula- 
tion, resulting in continued middle-ear 
inflammation in children with OME. 
Two PMN granule proteins, lactofer- 
rin (Lf) and a cationic bactericidal 37- 
kd protein (CAP 37), were selected as 
markers for PMN degranulation and 
local inflammation, as well as for their 
bactericidal properties.'*'’ In our 
study, we examined the relationship 
between the presence of bacterial an- 
tigens and the middle ear effusion 
(MEE) concentrations of neutrophil 
degranulation proteins. 


MATERIALS AND METHODS 


Forty-seven MEEs were collected from 27 
children aged 3 months to 8 years under- 
going myringotomy and tympanostomy 
tube placement for OME. After steriliza- 
tion of the external auditory canal with 
povidone-iodine and alcohol, the tympanic 
membrane was incised and the MEE was 
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aspirated into a suction trap. The intercon- 
necting tubing was rinsed with 5 mL of 
normal saline, and the fluid was added to 
the trap. Debris was removed from the col- 
lected fluid by centrifugatien, and the su- 
pernatant was stored at —W°C. 

All samples were cultured on sheep blood 
and chocolate agar. Streptococcus pneumo- 
niae was identified by optochin disk inhibi- 
tion. Streptococcus pneumoniae and group 
А streptococcal antigens were detected by 
latex particle agglutination (Wellcome Di- 
agnostics, Dartford, England) according to 
the manufacturer's instructions after 10- 
fold concentration by lyophilizing 1 mL of 
MEE and reconstituting it in 0.1 mL of nor- 
mal saline. Haemophilus iafluenzae anti- 
gen was detected by a sensitive nitro- 
cellulose dot-blot assay, as previously 
described. This assay uses a monoclonal 
antibody (7F3) that recognizes the 16-kd 
outer membrane protein present on all 
nontypable H influenzae. The Lf concen- 
tration was quantitated by an indirect dou- 
ble-sandwich enzyme-linked immunosor- 
bent assay." 

The CAP 37 concentratien was quanti- 
tated by an enzyme-linked immunosorbent 
assay. Samples were diluted 1:10 in 0.1- 
mol/L carbonate buffer (pH, 9.6) and incu- 
bated in wells overnight at 4?C. After 
washing with 0.01-mol/L potassium phos- 
phate buffer (pH, 7.4) with 5 U/mL of hep- 
arin sodium, 100 uL of monoclonal anti- 
CAP 37 IgG diluted 1:1000 was added and 
incubated at 37°C for 1 hour. The wells were 
then washed with potassium phosphate 
buffer with 0.57; gelatin acded. One hun- 
dred microliters of alkaline phosphatase- 
labeled goat anti-mouse IgG diluted 1:400 
was then added and incubated for 1 hour at 
room temperature. The wells were again 
washed with buffer, and 100 uL of alkaline 
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phosphatase substrate was added. The 
colorimetric reaction was stopped at 15 
minutes with 75 uL of 1N sodium hydroxide. 
The optical density was then measured at 
405 nm and compared with the optical den- 
sity generated by wells containing purified 
CAP 37. 


RESULTS 


Pathogens were isolated from 4 
(9%) of 47 MEEs: S pneumoniae from 
2 and Н influenzae from 2 (Table 1). 
The remaining 43 MEEs (91%) were 
sterile. By contrast, S pneumoniae an- 
tigen was detectable in 10 samples 
(21%), Н influenzae antigen in 12 
(2675), group А streptococcal antigen 
in 0 (0% ), and both S pneumoniae and 
H influenzae antigens in 2 (4% ). The 2 
samples that were positive for S pneu- 
moniae by culture had detectable S 
pneumoniae antigen. Only one of the 
two culture-positive H influenzae 
samples had detectable H influenzae 
antigen. 

The mean concentration of Lf was 84 
mg/L, with a range of 5 to 865 mg/L. 
The mean concentration of CAP 37 was 
6.3 mg/L, with a range of 0 to 16.1 mg/ 
L. Sixteen samples contained less than 
5.0 mg/L of CAP 37, the lower limit of 
the assay. The CAP 37 and Lf concen- 
trations in the MEEs correlated sig- 
nificantly (r = .67, P < .001; Figure). 

The Lf concentration in relation to 
the presence or absence of bacterial 
antigens is shown in Table 2. Samples 
positive for S pneumoniae antigen had 
a mean Lf concentration of 52.1 + 48.1 
mg/L, while samples positive for H in- 
Jluenzae antigen had a mean Lf con- 
centration of 150.8 + 1124 mg/L 
(Р < .04). The Lf concentration in sam- 
ples without bacterial antigens was 
55.0 + 69.8 mg/L, significantly less 
than the Lf concentration in samples 
positive for H influenzae antigen 
(P < .02). 

The CAP 37 concentration in rela- 
tion to the presence or absence of bac- 
terial antigens is shown in Table 3. 
Samples positive for H influenzae an- 
tigen contained significantly more 
CAP 37 (10.9 + 3.4 mg/L) than did the 
samples positive for S pneumoniae 
antigen (4.9 + 49 mg/L) (Р < .02). 
The antigen-negative samples also 
contained less CAP 37 (4.3 + 5.2 mg/ 
L) than did the samples positive for Н 
influenzae (P « .002). 


Table 1.—Bacterial Pathogen Isolation and Antigen Detection in 47 Middle Ear 
Effusions From 27 Children 


Bacteria 


No. (%) of Effusions 


БЕБЕ e, 
Isolation 


Antigen Detection 








Streptococcus pneumoniae 





Haemophilus influenzae 


2 (4) 10 (21) 
2 (4) 12 (26) 





S pneumoniae and H influenzae 





Group A streptococcus 








COMMENT 


This study demonstrated that bac- 
terial antigens are detectable in nearly 
half of chronic MEEs, though viable 
organisms are cultured infrequently. 
We found a slightly lower percentage 
of culture-positive MEEs than did ear- 
lier studies of OME, which demon- 
strated S pneumoniae in 3% to 7% of 
cultures, H influenzae in 3% to 9% of 
cultures, and no growth in 64% to 85% 
of cultures? Despite negative cul- 
tures in most samples, bacterial anti- 
gens were detected in 49%. Streptococ- 
cus pneumoniae antigens have been 
detected in MEEs by counterimmuno- 
electrophoresis, radioimmunoassay, 
and latex particle agglutination.^?' In 
one study using both counterimmuno- 
electrophoresis and latex particle ag- 
glutination, S pneumoniae antigen 
was found in only 4% of MEEs,” while 
in another study using counterimmu- 
noelectrophoresis, S pneumoniae anti- 
gen was detected in only 5% of MEEs.? 
These authors subsequently deter- 
mined that several negative samples 
had S pneumoniae antigen-containing 
immune complexes that required heat- 
ing to liberate the antigen, and ulti- 
mately 27% of the samples were found 
to be positive for S pneumoniae anti- 
gen, closely approximating the 21% 
found in our own study. 

We found Н injluenzae antigen in 
26% of samples, and this, to our knowl- 
edge, is the first demonstration of H 
influenzae antigen in MEEs. Most ear- 
lier studies have focused on culture 
isolates of various biotypes of H influ- 
enzae, but, as with S pneumoniae, this 
may represent only a small portion of 
H influenzae-related OME. Strepto- 
coccus pneumoniae culture results 
have been shown to be positive in only 
26% to 57% of MEEs containing de- 
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0 (0) 2 (4) 
0 (0) О (0) 
43 (91) 23 (49) 
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Lactoferrin, mg/L 


The correlation of lactoferrin and CAP 37 con- 
centrations of chronic middle ear effusions of 
children. The correlation, r = .67, is significant 
by Pearson's correlation coefficient, Р < .001. 


tectable S pneumoniae antigen.” 
Similar findings may also be true of Н 
influenzae, as we were able to culture 
Н influenzae in only 4% of samples. 

We did not detect group A strepto- 
cocci by eulture or latex particle ag- 
glutination. This may be due to the 
small number of MEEs examined, but 
earlier studies have found group A 
streptococci in few МЕЕ» of children 
with ОМЕ. +20 

The mean concentrations of Lf and 
CAP 37 represent the contents of 10° 
and 10’ PMNs, respectively. Suzuki et 
al" found an average of 107 mg/L of Lf 
in MEEs, which is not much different 
from our mean value of 84 mg/L. Since 
Lf is present almost exclusively in the 
specific granules of PMNs, it is an ex- 
cellent marker for PMN degran- 
ulation.? 

The CAP 37 is found exclusively in 
the secondary granules of PMNs. The 
median lethal dose of CAP 37 for 
gram-negative bacteria is greater than 
5 mg/L, a level exceeded by many of 
the H influenzae antigen-positive 
MEEs.* The effects of CAP 37 and 
other neutrophil bactericidal proteins 
may explain the high frequency of 
sterile MEEs. By contrast, most gram- 
positive bacteria are resistent to the 
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Table 2.— Lactoferrin Concentrations in Middle Ear Effusions According to the Bacterial 
Antigen Detected* 








Lactoferrin, mg/L (mean + SD) 










































Streptococcus pneumoniae 52.1 + 48.1 
Haemophilus influenzae 150.8 + 112.4 
S pneumoniae and Н infiuenzae 200.8 + 180.5 
None 23 55.0 + 69.8 







* The average lactoferrin concentration in H influenzae-positive effusions was significantly greater than the 
concentration in S pneumoniae-positive (P < .04) and antigen-negative (P < .02) fluids. 


Table 3.—CAP 37 Concentrations in Middle Ear Effusions According to the Bacterial 
Antigens Detected* 


CAP 37, mg/L (mean + SD) 





Streptococcus pneumoniae 


4.9 + 4.9 





Haemophilus influenzae 


10.9 + 3.4 





S pneumoniae and H Influenzae 


8.8 + 3.7 











4.3 + 5.2 





*The average САР 37 concentration in H influenzae-positive effusions was significantly greater than the 
concentration in S pneumoniae-positive (P < .02) and antigen-negative (P < .002) fluids. 


bactericidal effects сї CAP 37.” Not 
surprisingly, the CAP 37 and Lf con- 
centrations in MEEs correlated signif- 
icantly. 

Lactoferrin is both bactericidal and 
bacteriostatic due to its iron-binding 
properties.'* It is also a useful marker 
for loca] inflammatien and has been 
shown to be elevatec in the synovial 
fluid of inflammatory arthritis.5 A 
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correlation between Lf concentration 
and neutrophil hydrolases (lysozyme 
in particular) has been demon- 
strated." It is thought that lysozyme 
and other neutrophil oxidative and 
hydrolytic enzymes, such as lactate 
dehydrogenase and acid phosphatase, 
cause mucosal damage and increase 
capillary permeability, resulting in the 
formation of MEEs.” 
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The most interesting finding in our 
study was that MEEs with H influen- 
zae antigen had significantly higher 
concentrations of Lf and CAP 37 than 
did the MEEs with S pnemmoniae or no 
antigen. This indicates that H influ- 
enzae antigen provokes a more vigor- 
ous inflammatory response than does S 
pnewmoniae antigen. This difference 
may be due to the presence of endo- 
toxin in Н influenzae and not S pneu- 
moniae. 

Polymorphonuclear leakocyte gran- 
ule proteins and bacterial antigens in 
MEEs may play a role in the patho- 
genesis of OME. We have demon- 
strated the presence of bacterial anti- 
gens in a large number of MEEs and 
have correlated the presence of H in- 
Jluenzae antigen with a significantly 
increased inflammatory response. Fu- 
ture medical intervention for OME 
may need to address this finding, and 
future research is needed to elucidate 
fully the role played by bacterial anti- 
gens and PMN granule proteins in the 
pathogenesis of OME. 
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Eye Movement Analysis System Using 


Computerized Image Recognition 


Shigeharu Yamanobe, MD; Shinichi Taira, MD; Tetsushi Morizono, MD; 


Toshiaki Yagi, MD; Tomokazu Kamio, MD 


е Anew technique for an eye movement 
analysis system utilizing infrared video re- 
cording and a computerized image recog- 
nition method is presented. The system 
consists of an infrared lighting apparatus, 
a very small infrared video charge-coupled 
device camera, a video tape recorder, an 
analogue-digital converter, and micro- 
computers. This system makes it possible 
to simultaneously analyze the slow-phase 
velocity quantitatively not only of the hor- 
izontal and vertical but also of the rota- 
tory components of the energy-induced 
nystagmus. The maximum slow-phase ve- 
locity of the rotatory component of ener- 
gy-induced nystagmus was found to be 
4.1? per second on an average in this 
study. 

(Arch Otolaryngo! Head Neck Surg. 
1990;116:338-341) 


А eye movement image сап be re- 
corded easily and vividly on vid- 
eotape using a small charge-coupled 
device (CCD) image sensor in conjunc- 
tion with a video tape recorder. This 
recording of eye movements on a video 
screen has made possible the observ- 
er’s subjective analysis of horizontal, 
vertical, and rotatory nystagmus. The 
method for visually observing the ro- 
tatory nystagmus is of considerable 
benefit in the clinical diagnosis of ver- 
tigo. Analysis of eye movements using 
this method, however, is not quantita- 
tive but qualitative. In the present 
study, we demonstrate our newly de- 
veloped computer-aided system for an- 
alyzing the three components of eye 
movements, the horizontal, vertical, 
and rotatory, from the images re- 
corded on videotape. 
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SUBJECTS AND METHODS 


Six normal adult male subjects were used 
in this investigation. The subjects were co- 
operative volunteers who were fully in- 
formed about the nature and the aims of the 
study, an essential prerequisite to obtain- 
ing accurate information. After the sub- 
jects lay supine with the head tilted 30° 
forward to bring the horizontal canal into 
the vertical plane, a cold energy stimulation 
was applied to the left ear with an infusion 
of 5 mL of ice water. The caloric nystagmus 
was recorded on videotape with an infrared 
CCD camera. The typical eye image as 
recorded on the video tape machine is pre- 
sented in Fig 1. To analyze the eye move- 
ment image, a recognition technique was 
utilized. 

Figure 2 is a block diagram of the analy- 
sis system developed for the present study. 
The system consists of an infrared lighting 
apparatus, a very small video CCD camera 
modified for enhanced sensitivity to infra- 
red light (modified Toshiba 1K-30M type), a 
computer-controllable video tape recorder, 
a time-base collector (Hoei FA-300 type), 


Fig 1.—Eye image recorded on videotape with infrared charge-coupled device camera. 
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an analogue-digital converter, a 32-bit mi- 
crocomputer for image processing (Flight 
Image City), a cathode ray tube monitor, 
and a 16-bit microcomputer (Sharp CZ- 
600C type) to control the various compo- 
nents. The Flight Inc software program was 
used for image recognition of the eye move- 
ments recorded on the videotape. 

The analysis system details are pre- 
sented in the Table. To record the eye 
movements, specially designed lightproof 
goggles incorporating infrared light 
sources were used. A CCD camera sensitive 
to infrared light was attached to the gog- 
gles. 

There were three primary advantages to 
using an infrared CCD camera in the study. 
First, an iris and a pupil under infrared 
light are vividly visualized without diffi- 
culty. Second, the caloric nystagmus with 
the eye opened in total darkness is more 
regular and has greater eye speed. Third, 
the image is monochromatic on a video 
screen, with the analysis time by computer 
being more rapid in monochrome than in 
color. 

The complete processing sequence is 
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Fig 2.—Block diagram of eye movement analysis system using computerized image recognition. CCD indicates charge- 
coupled device; /TR, video tape recorder; and A/D, analogue-digital. 


Principal Characteristics ef System * 


30. Hz 
512 X 512 
pixels / frame 
Processing speed 2-3 s/frame 
Sampling poins Сеп?ег of pupil and 
perticuler iris 
station 
CPU MC&B020 (20-MHz 
cleck), TMS34010 
os 05-9 /68020 
Software MAGIC EYZ, EYEDEA 
(Fight Inc) 
300 200 picture 
elements, CCD type 


* CPU indicatessmentral processing unit; OS, oper- 
ating system; апас, charge-coupled device. 


Sampling time 
Sean elements 


Image sensor 


summarized in Fig 3. The image of the eye 
recorded on videstape is temporarily trans- 
mitted to a videc moniter to enalyze the ca- 
loric nystagmusresponse. In zenerally used 
video cameras at present, a picture is 
scanned at intervals of 1/30 second. After 
two seannings, each scanning image is com- 
pounded into oms frame and then recorded 
on videotape. Therefore_30 frames recorded 
in 1 second made і! possible zo analyze the 
image of the eye movements every 1/30 
second. 

The output vide» signals ‘rom the con- 
trollable video t=perecorder ere fed into the 
image processor througa the analogue-dig- 
ital converter. Theinitial image of the pu- 
pil and iris striations is stored in the 
random access memory of {ле image pro- 





cessing computer as the image frame mem- 
ory. The image is sampled and quantified 
with 512 X 512 picture elements (pixels) on 
memory. For each pixel, the coordinate and 
gray level are input. А gray-level histogram 
is created from these pixels, and a thresh- 
old is selected to produce a binary image at 
the gray level of the pupil. Figure 4 demon- 
strates the binary image of the pupil. From 
this binary image, the center of gravity of 
the pupil can be caleulated, which is then 
utilized for analyzing the horizontal and 
vertical components of the eye movements. 
In the same thresholding operation, a bi- 
nary image of the iris striations can be pro- 
duced (Fig 5). Through this binary image of 
the iris, the movement of a particular iris 
striation is traced, and the coordinates are 
determined by establishing the window op- 
eration. From the observation of each posi- 
tion of the particular iris striation in rela- 
tion to the center of the pupil, it is possible 
to calculate the rotatory eye movement an- 
gles. Through these steps, we can conse- 
quently analyze the horizontal, vertical, 
and rotatory components of eye movement. 
The stored data of the three components are 
then displayed on the cathode ray tube 
monitor and printed out using a computer- 
assisted printer. 


~ RESULTS 


Typical analysis of the caloric 
nystagmus is shown in Fig 6. The 
downward and upward deflections in 
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the horizontal recording indicate the 
eye movements toward the right and 
left, respectively. For the vertical re- 
cordings, the upward and downward 
deflections in the display demonstrate 
upward and downward eye movement 
deflections, respectively. In the rota- 
tional recordings, the clockwise and 
counterclockwise eye movements are 
displayed as upward and downward 
deflections, respectively. To interpret 
this result, calibration of the eye move- 
ment must be performed so that a 
standard eye deviation distance can be 
represented by a known distance on 
the video image. This known distance 
is obtained by reflecting graph paper 
onto the video screen. 

In this system, it is possible to mea- 
sure the three components of the slow 
phase of the eye movement, enabling 
us to analyze the slow-phase velocity of 
the rotatory component of energy-in- 
duced nystagmus. The maximum slow- 
phase velocities of the rotatory com- 
ponent in the nystagmus are 0°/s, 
3.4? /s, 3.9°/s, 5.4°/s, 5.7°/s, and 6.2°/ 
5, an average of 4.1°/s in this study. 
The analysis time of this process is 2 to 
3 seconds per frame, so that approxi- 
mately 7-minute intervals are re- 
quired to analyze a nystagmus of 5 
seconds. 
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To Next Image 


Î 


Extract Center of Pupil 


Establish Window Image Find Threshold at 
at Particular Iris Striation Gray Level of Iris Striation 








Fig 3.—Algorithm used in this system for analysis of rotatory eye movement. 
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COMMENT 


Cohen et al'? have investigated the 
eye movements induced by the electri- 
cal stimulation of the individual am- 
pullary nerve. In their series of obser- 
vations of the labyrinth-ocular reflex, 
they suggested that the direction and 
characteristies of nystagmus relate to 
a specific part of the vestibular ap- 
paratus. During clinical examination, 
we frequently observe spontaneous 
nystagmus in patients with vertigo, 
although it is often difficult to localize 
the lesions in the labyrinth. For exam- 
ple, the patient may have posterior ca- 
nal damage, and so on, from the spon- 
taneous nystagmus. The difficulty in 
recording the rotatory component of 
nystagmus seems to be a causative 
factor. Though electronystagmogra- 
phy is widely used as the routine ves- 
tibular examination, it does not permit 
us to record the rotatory component of 
nystagmus. Whether the rotatory 
component is present or not is quite 
important for the diagnosis of vertigo. 

An attempt has been made to ana- 
lyze the rotatory component of nystag- 
mus quantitatively by measuring eye 
motion with a search coil. In 1963, 
Robinson introduced a method for 
measuring eye movements by mount- 
ing a search coil in a scleral contact 
lens. This method does not allow асси- 
rate eye position to be measured, how- 
ever, and it is thus not a popular 
method for measuring eye movements. 
For a more versatile applieation, Col- 
lewijn et al? developed a special flexi- 
ble ring made of silicone rubber with a 





Fig 5.— Coordinates of center of pupil and particular iris striation. 
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Horizontal 





(Dot) 








Fig 6. — 'ypical example of analysis results of three components of caloric nystagmus. 


search coil that could be fitted on the 
limbic area of the eye. With a recently 
devised new search coil apparatus for 
the coiling method, the rotatory com- 
ponent of ese movement with the hor- 
izontal anc vertical component could 
be recorded. To use the search coil 
method, it is necessary actually to put 
a contact lens cn tbe eyeball. Also, а 
special device ismeeded that is capable 
of generating a magnetic field to detect 
the movement of the coil. For these 
reasons and their concomitant prob- 
lems such as the contaet lens being 
dislocated cn the eyeball, this analysis 
method using а sezrch coil has not 
been widely acceptec in clinic applica- 
tions. 

Until more recently, investigating 
eye movements by visualizing the nat- 
ural landmarks of the iris had been 
performed manually by several re- 
searchers using reflection methods or 
television techniques. With these 
methods, however, inadequate distin- 
guishing of the image along with in- 
sufficientsampling points have limited 
its more general use. Thus, these in- 
vestigators have demonstrated the 
need to develop analysis systems that 
enable them to analyze the eye move- 
ments easily, automatically, and quan- 
titatively. 

Recently, Linthicum et al* reported 


that infrared/video vestibular testing 
is helpful as a screening test in identi- 
fying patients with small inferior ves- 
tibular nerve acoustic tumors. They 
are currently in the process of com- 
puterizing the process of determining 
the speed of the slow phases of the 
horizontal, vertical and rotatory 
nystagmus. 

Kawai et al' have reported on an eye 
rotational movement analysis system 
using image processing. This system 
consists of an infrared fundus haplo- 
scope, video tape recorders, disk re- 
corders, image frame memories, an 
image mixer, and a microcomputer. 
The eye movements are analyzed by an 
image processing technique called the 
normalized correlation method, incor- 
porating a fast template matching 
unit. After using mydriatics to dilate 
the pupil for fundus photography, they 
take video images of the fundus with 
an infrared television fundus camera. 

The principle of this method is close 
to that of our method. However, this 
method, using the fundus images, 
should feature rigid head fixation be- 
cause the camera is attached to the 
apparatus. Using this technique, Sato 
et al* studied caloric nystagmus in 
normal individuals with their heads 
fixed about a vertical axis. Processing 
the fundus images, however, is not 
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possible for investigating eye move- 
ments during head movement such as 
positional nystagmus and caloric 
nystagmus in the supine position, be- 
cause of the need for head fixation. 
Therefore, recognition of the eye 
movement by recording the pupil and 
iris striations is more easily applicable 
to clinical use. 

The merits of our three-component 
eye movement analysis system are (1) 
simultaneous measurement of hori- 
zontal, vertical and rotatory eye 
movements; (2) nontraumatic applica- 
tion; (3) possibility of observation in 
various head positions; (4) easy trans- 
portability of the recording device to 
another location; and (5) insensitivity 
to darkness and absence of electro- 
myographical interference. Several 
disadvantages of this system do exist, 
however: (1) impossibility of measur- 
ingthe eye movement when the eyelids 
are closed; (2) difficulty of observation 
in subjects with indistinctive iris stri- 
ations; (3) incorrect analysis if goggles 
suddenly move; and (4) difficulty in 
analyzing the quick phase of nystag- 
mus. If we make it possible to perform 
real-time operation, it would no longer 
be necessary to record the eye move- 
ments on videotape. Furthermore, if 
we take a video image using a faster 
shutter speed such as 1/500 or 1/1000 
second, it would allow us to analyze the 
quick-phase velocity. 
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Етична унти б-т ЭССЕ т IUTERUN EP 


A Survey of Otologic Training in 


US Residency Programs 


Jeffrey P. Harris, MD, PhD, Elizabeth Osborne, RN, BSN 


е Otologic cases are dwindling in num- 
bers, jeopardizing the clinical training of 
our residents. A survey was performed to 
determine the magnitude of the problem 
facing our training programs. Seventy- 
three of 79 questionnaires distributed 
were returned. Results of the survey indi- 
cate that facial nerve decompression, ex- 
ostosis repair, and stapedectomy were, on 
the average, infrequently performed by 
residents. Training for these seldom-per- 
formed procedures consists of temporal 
bone laboratory experience, close opera- 
tive supervision, and the use of private pa- 
tients for resident training. The majority 
(8496) of respondents did not feel that fel- 
lowship training was required to perform 
otologic surgery on graduation or that it 
should be required for obtaining hospital 
privileges in seldom-performed cases. Ap- 
proximately three quarters (76%) of the 
program directors consider the training of 
seldom-performed procedures to be a 
moderate-to-serious problem facing oto- 
logic training today. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:342-344) 


here has been increasing concern 
about the declining experience in 
otology of graduating residents. There 
are a number of factors responsible for 
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this: (1) there are fewer cases of 
chronic otitis media and otosclerosis; 
(2) there are a greater number of oto- 
laryngologists competing for the avail- 
able cases; (3) Medicare and Medicaid 
patients who were previously the sole 
domain of university teaching pro- 
grams have become a targeted popula- 
tion for all otolaryngologists; and (4) 
there are few academic centers with 
outstanding neurotologists/otologists 
on their faculty to attract patients 
with ear disease, while the number of 
fellowship-trained neurotologists in 
the private sector has steadily grown.’ 

As a consequence of these factors, 
the issue of determining residents' 
competence in otology for seldom-per- 
formed procedures has drawn atten- 
tion in the past few years. Schuknecht? 
addressed this concern by proposing a 
track of study for residents who might 
choose either otology or head and neck 
early on in their training program. The 
rationale for this proposal would be to 
save those precious few cases for indi- 
viduals who desire to pursue that as- 
pect of otolaryngology as a career, 
rather than “wasting” the experience 
on someone with no long-term inter- 
est. Obviously, this plan is logistically 
difficult to put into operation; it pre- 
sents problems to our Residency Re- 
view Committee regarding the overall 
competence of our graduating resi- 
dents; and many residents have no 
firmly established idea of the area in 
which they may wish to subspecialize 
until late in their training, if ever. As 
a result of these problems, most pro- 
grams have not adopted this plan, al- 
though there have been some instances 
in which this has occurred on an infor- 
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mal, individual basis. 

With some residents graduating 
from fully accredited programs having 
performed fewer than five stapedecto- 
mies, for example, the issue of attest- 
ing to competence on the hospital priv- 
ileges forms of graduating residerts is 
more than philosophical, it also in- 
volves potential medicolegal ramifica- 
tions. Current graduating residents 
from some programs are now finding 
themselves in a situation in which they 
feel compelled to obtain fellowship 
training to make up for the deficien- 
cies in their training. Obviously, this 
was not the intended objective for fel- 
lowship training as we originally knew 
it. However, there is precedence for 
this in other surgical subspecialties, 
particularly in ophthalmology. 

To gain insight on the scope of this 
problem and the prevailing attitudes 
of academic otologists, a survey was 
carried out and the results were pre- 
pared for presentation at a meeting of 
the Society of University Otolaryngol- 
ogists. We report the results of that 
survey. 


RESULTS 


Seventy-nine questionnaires were 
distributed, with 73 completed and re- 
turned, giving a 92% response rate. 

The program chairmen or the indi- 
viduals responsible for otologic train- 
ing at the institutions surveyed were 
asked to obtain from the American 
Board of Otolaryngology Surgical Ex- 
perience Forms the average number of 
cases for their graduating chief resi- 
dents in the following eight otclogic 
procedures: myringotomy and ventila- 
tion tube insertion, type | tympano- 
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nature of otology practice in their 
community. 

% H^ 

Training 

Modest 

(5-10 Rare No 
Cases) (<5 Cases) Response 


Good 
(10-25 
Cases) 


Excellent 
(>25 
Cases) 


The majority (84% ) of faculty mem- 


ee geal bers did not believe that a fellowship 


Operating Surgeon 





Myringotomy and ventilation 
tube insertion 





Tympanoplasty (type I) 





Tympanoplasty and ossicular 
reconstruction 





Simple mastaidectomy 











Exostosis repair 





Modified radieal 
mastoidectomy 





Stapedectomy 





Facial nerve 
decompressicn 


plasty, tympanoplasty with ossicular 
reconstruction; complete (simple) 
mastoidectomy tympanomastoidecto- 
my, stapedectemy, exostosis repair, 
and facial nerve decompression. The 
case loads werecategorized as follows: 
greater than 25 cases, 10 to 25 cases, 5 
to 10 cases, anc less than 5 cases. The 
Table shows the average experience of 
all programs fer each of these proce- 
dures. It is obvious that myringotomy 
and ventilation tube insertion is the 
most common procedure, while stape- 
dectomy, facial nerve decompression, 
and exostosis repair were rarely per- 
formed in the majority of programs. 


Temporal Bone Experience 


A series of questions dealt with 
methods of otologic training. Ninety- 
seven percent о? programs employed a 
temporal bone eourse and had a labo- 
ratory within their own institution. 
Sixty-two percent did not require a 
predetermined number of drilled tem- 
poral bones Бейге operating оп pa- 
tients. For those that did require a 
predetermined number, the number 
ranged betweer 2 and 40 temporal 
bones. Fifty-ene percent did not re- 
quire practiceir the laboratory before 
each ear case, although 45% encour- 
aged this praetire. 


Supervision in the Operating Room 


One principle of otologie teaching 
has long been tc allow the resident to 
proceed as long as he or she was 
performing safe surgery. However, 
when polled, 81% of the respondents 
stated that they did not allow a resi- 
dent to "struggle" through a case. 





Ninety-seven percent responded that 
they performed parts of "resident" 
cases especially when (1) the case was 
going too slowly (78% ), (2) the resident 
was too inexperienced for that part of 
the case (99% ), (3) the faculty member 
was just as inexperienced as the resi- 
dent (59%), and (4) the resident was 
making the faculty member nervous 
(69%). 

During resident cases, 43% of the 
faculty members said that they were 
always scrubbed on the case, 36% said 
that they were always in the room, 
19% said that they were usually in the 
room, and 2% stated that they were 
seldom in the room but were available 
for immediate consultation. 


Surgery on Private Patients 


Eighty percent of faculty members 
allowed residents to operate on their 
private patients, with only 4% never 
allowing this to occur. The majority 
(64% ) allowed the resident to perform 
the entire procedure if they were ca- 
pable of doing so. However, only 29% 
informed the patient that the resident 
would perform the surgery under their 
supervision. 

If the faculty did not allow the res- 
ident to operate on a private patient, 
41% responded that it was because the 
patient specifically requested the fac- 
ulty’s services. Thirty percent indi- 
cated that it was because they could 
achieve a better result than the resi- 
dent; 18% stated that it was because 
they needed to maintain their own op- 
erative skills; and 18% indicated that 
a poor result would reflect badly on 
their practice, given the competitive 
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was necessary to perform otologic pro- 
cedures on graduation. When polled 
about an otology track for residents 
desiring to perform otologic surgery, 
29% favored such a plan, while 62% 
did not (9%, no resporse). 
Certification for Rarely Performed 
Procedures 


When asked about withholding cer- 
tification on hospital privileges forms 
for rarely performed procedures, 11% 
of the respondents agreed, 20% were 
undecided, and 66% disagreed (3%, no 
response). For such procedures, 34% 
felt that an otology fellowship was 
needed to become adequately trained, 
while 53% disagreed and 10% were 
undecided (3%, no response). 

When offered to permit the Ameri- 
can Board of Otolaryngology to re- 
quire reevaluation of an updated pro- 
cedure list 2 years after graduation to 
ensure that competency had been 
achieved for these rare procedures, 
62% of the respondents disagreed, 
16% agreed, and 18% were undecided 
(4%, no response). 

Lastly, 29% of the respondents con- 
sidered the training cf seldom-per- 
formed procedures to be a serious 
problem; 48%, a moderate problem; 
and 23%, a small problem facing oto- 
logic training programs today. 


COMMENT 


The concern among academicians 
that training in otology is becoming 
increasingly difficult because there are 
less otologic cases available led to the 
creation of this survey. The results re- 
ported here relate to several general 
issues germane to this subject: (1) 
current level of experience, (2) train- 
ing and supervision, (3) fellowship 
training, and (4) certifieation for sel- 
dom-performed procedures. A single 
survey obviously eannot evaluate 
changing philosophies or practices, 
but may serve both as a 5asis for com- 
parison in the future and as a current 
assessment of the state of otologic 
training based on our own personal 
educational experiences. 
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The survey of current operative ех- 
perience did not reveal any great sur- 
prises. Stapedectomy, exostosis repair, 
and facial nerve decompression were 
performed least often. The great in- 
frequency of exostosis repair was 
somewhat unexpected, but certainly is 
related to the regional distribution of 
these cases. Personally, the senior au- 
thor (J.P.H.) has seen more serious 
complications that have arisen from 
this surgery being performed by resi- 
dents than from either stapedectomy 
or facial nerve decompression. 

A commonly recurring theme 
among the comments from respon- 
dents was that safe microsurgical 
techniques could still be taught even 
though the number of available cases 
has greatly diminished in recent years. 
These skills, in great part, would have 
to come from several sources: observa- 
tion of experienced surgeons by train- 
ees, temporal bone courses and labo- 
ratory practice, and greater reliance 
on more common otologic procedures 
to teach the microsurgical techniques 
needed for the rare cases. While the 
importance of the temporal bone labo- 
ratory in obtaining otologic training 
was stressed, it is interesting to note 
the vast majority of programs do not 
require a predetermined number of 
drilled temporal bones, nor do they re- 
quire practice in the laboratory prior 
to every ear case. Surely, this require- 
ment could be easily implemented and 
would help maximize the experience 
obtained in the operating room. 

Regarding resident supervision, it 
seems clear from the survey that in the 
majority of programs, faculty mem- 
bers are present in the operating room, 
either scrubbed or directly supervising 
all otologic cases. This level of super- 
vision may reflect their uneasiness 
with the degree of training achieved by 
their residents or their own recogni- 
tion of the inherent risks of otologic 


surgery being performed in the cur- 
rent medicolegal climate. 

Under this close supervision, faculty 
members reported that it is common- 
place for residents to perform surgery 
on their private patients (80%), in 
many cases (64%) to its completion. 
While there is no basis for comparison 
with a prior survey, one senses that it 
is no longer commonplace for residents 
to schedule ear service cases with the 
attending surgeons covering either 
from their offices or from the adjacent 
operating room, where they are per- 
forming surgery of their own—a prac- 
tice well known to formerly exist in 
many institutions. 

Most directors of otologic training 
programs felt that fellowships should 
not be used as a substitute for a qual- 
ity resident experience and that a fel- 
lowship should not be a requirement 
for performing otologic surgery. The 
majority of program directors still do 
not favor a tracking system to maxi- 
mize and tailor the clinical experience 
to suit the individual resident. Fur- 
thermore, the use of a fellowship to 
achieve these goals is unrealistic, 
since, quite often, fellows have as little 
opportunity to perform stapedecto- 
mies, for example, in their fellowships 
as they did in their residency program. 

The certification of graduating resi- 
dents in seldom-performed otologic 
procedures remains a difficult issue 
and one on which the results of the 
survey failed to provide great insight. 
The majority of respondents did not 
wish to withhold certification on hos- 
pital privileges forms (6645), nor did 
they wish to require reevaluation of an 
updated procedure list by the Ameri- 
can Board of Otolaryngology 2 years 
after graduation to ensure that an ac- 
ceptable minimum number of uncom- 
plicated cases had been performed 
(62% ). Maintaining the status quo ap- 
pears to be desirable, possibly because 


344 Arch Otolaryngol Head Neck Surg— Vol 116, March 1990 


тутту түр ИРЕН a EL YT 


it has worked in the past and it is in- 
creasingly becoming a local hospital 
issue. Whether or not program direc- 
tors are ultimately forced to deal with 
this issue remains to be seen. 

This survey suggests that training 
in seldom-performed otologic cases is a 
moderate-to-serious problem facing 
academic otolaryngology today. Steps, 
therefore, need to be taken to maxi- 
mize the available operative experi- 
ence and to make temporal bone train- 
ing meaningful. Comparatively, we 
cannot determine from this survey 
whether cases are continuing to de- 
cline; however, with newer procedures 
being developed on the middle and in- 
ner ears (cochlear implants, implant- 
able hearing aids), it is conceivable 
that otologie cases will stabilize and 
possibly even increase. In any event, 
residency programs will need to 
strengthen their faculties with fellow- 
ship-trained neuro-otologists and to 
rely more on their volunteer faculty 
for providing the additional clinical 
experience needed to round out oto- 
logic training. The latter will require 
an attitude adjustment on both sides. 
On the one hand, private practitioners 
will need to rekindle the feeling of ob- 
ligation and return the educational 
experience once afforded them to a new 
generation of trainees. On the other 
hand, academic institutions will need 
to reward these practitioners for pro- 
viding their time and clinical material 
through academic appointments, by 
including them in a sincere way in the 
university family, and in some in- 
stances with financial remuneration. 
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Clinical Notes 


Three-dimensional Anatomy of the 


Human Endolymphatic Sac 


Dan Bagger-Sjóbáück, MD, PhD; Birgitta Jansson; Ulla Friberg, MD, PhD; Helge Rask-Andersen, MD, PhD 


* Computerized and graphic three-di- 
mensional reconstruction of a human en- 
dolymphatic duct and sac (ES) showed the 
ES to be a fusiform and flattened structure 
with marked tubularity, especially in the 
extraosseous region. The specimen was 
18.2 mm long. It measured 60 х 200 um at 
the isthmus portion of the endolymphatic 
duct and 200 x 7000 um at the broadest 
part of the ES. The volume of the endolym- 
phatic duct was 0.03 mm? and of the ES, 
1.85 mm’. The extraosseous ES volume 
represented more than two thirds of the 
total ES volume. 

(Arch Otolaryngo! Head Neck Surg. 
1990;116:345-349) 


hereis a great variation in the size 

and shape of the nonsensory en- 
dolymphatie sac (ES), unlike the sen- 
sory regions of the membranous laby- 
rinth, ie, the cochlea and the vestibular 
end organ. These anatomical varia- 
tions are evident not only among dif- 
ferent speciesbut also within the same 
species and sometimes even between 
two sides of an individual. The reason 
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for this great variability is unknown, 
although several hypotheses have been 
proposed. One is that while the physi- 
cal and environmental demands on the 
cochlea and vestibular end organs are 
quite uniform, such demands on the 
ES may vary. This seems to be obvious, 
Since the appearance of the sensory 
portions of the inner ear is similar in 
all mammalian species. The habitat 
and way of life of various species, 
however, differ considerably, particu- 
larly of mammals living under ex- 
treme conditions. It is conceivable that 
the adaptive and regulating capacity 
of the inner ear resides within the en- 
dolymphatic duct (ED) and ES. If so, 
this could explain the great variation 
in the relative size and shape of this 
organ system in different species. 
The vestibular aqueduct (VA) that 
houses the ED and ES was first de- 
scribed in the 18th century.' It was not 
until a century later that Boettcher? 
published a detailed description of the 
anatomy of histological serial sections. 
Siebenmann,’ Siirala,* Secrétan,’ Bast 
and Anson, and others added to this 
information. Yet, the concept that the 
ED and ES constitute a single-lumen 
tubelike structure prevailed in the lit- 
erature. Not until Antunez et al’ and 
Linthicum and Galey? reported their 
studies with the use of a computerized, 
graphic  three-dimensional recon- 
struction of the ES was the complex 
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anatomy of this structure revealed. 
These authors concluded that the ES 
does not consist of a single lumen but 
rather is a system of parallel intercon- 
neeted tubules. These studies gave de- 
tailed descriptions of the intraosseous 
parts of the ED and ES but not of the 
extraosseous extension of the ES. As 
the extraosseous part o? the ES is clin- 
ically relevant in ES shunt procedures, 
Friberg et al’ studied a large number of 
human extraosseous ES specimens. 
They found that the size and shape of 
the extraosseous ES region varied 
widely. 

The purpose of the present study 
was to obtain a more comprehensive, 
three-dimensional picture of the nor- 
mal human ED and ES. Tracings of 
semithin serial sections that were 200 
um apart were entered into a computer 
with an image-analyzing program. A 
three-dimensional reconstruction that 
could be monitored frcm several an- 
gles of interest was produced. 


MATERIALS AND METHODS 


А specimen that consisted of the entire 
ED and ES was obtained from a man, aged 
67 years, who died of a disease unrelated to 
the temporal bone. Within 2 hours after 
death, the right ear was fixed by perilym- 
phatic perfusion” with a fixative that con- 
tained 2.5% glutaraldehyde and 1% form- 
aldehyde in a 0.1-mol/L sodium phosphate 
buffer. The petrous portion of the temporal 
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bone, including the posterior fossa dura, 
was removed at autopsy 1 day post mortem. 
The dura was incised well beyond the bor- 
ders of the extraosseous part of the ES, and 
the adjacent part of the sigmoid sinus was 
included in the specimen together with the 
attached petrous bone. The mastoid bone 
was thinned out with a high-speed drill and 
curets, and the bone surrounding the VA 
was thinned out with a diamond bur under 
the dissecting microscope. Great care was 
taken not to enter the VA. The specimen 
was then decalcified in 0.1-mol/L sodium- 
edetic acid (EDTA) for about 3 months be- 
fore it was embedded in epoxy resin. The 
entire specimen was divided into four parts 
(0.6 mm thick) with a saw blade. Each part 
was serially sectioned horizontally in a 
wide-range microtome, producing  2- 
um-thick sections. Every 10th section was 
mounted on a glass slide and stained with 
toluidine blue. Sections that were 200 um 
apart were photographed in a photomicro- 
scope. Thus, every millimeter of the speci- 
men was analyzed at five different levels. A 
total of 86 composite micrographs were 
produced. Reference marks to ensure the 
accuracy of alignment were added to each 
photograph. The outline of the epithelial 
luminal structure was traced from the pic- 
tures onto transparent film and subse- 
quently retraced with a magnetic pen on a 
computer graphies tablet. Two computer 
programs (SERSEC and TRACER) pro- 
duced a computer graphie model of the ED 
and ES that could be viewed from any an- 
gle of interest. Two computers were used (a 
Spectragraphics 1500 coupled to a VAX 11, 
750). Volumetric 
formed on a digitizer that interfaced witha 
computer (ABC 80). 


calculations were per- 


RESULTS 


The gross outline of the human ES 
specimen was spindle shaped or rhom- 
boid. Seen en face, the ED-ES system 
was bottle shaped, with the neck re- 
gion corresponding to the ED (Fig 1). 
Seen from a lateral perspective, the ES 
was flat and looked like a curved line 
proximally. Toward its distal part, the 
3S widened, indicating a minimal 
twist along its own axis (Fig 2, top). 
When viewed perpendicular to the long 
axis, the ED and ES had a thick linear 
configuration (Fig 2, bottom). Distally, 
the ES terminated rather bluntly with 
a few parallel tubuli (Fig 1). Less than 
one third of the total ES structure was 
located within the temporal bone in 
the VA. The remaining two thirds, the 
extraosseous portion, was located 
within a duplicature of the dura mater 
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Fig 1. — Three-dimensional reconstruction of left human endolymphatic duct and sac. For techni- 
cal reasons, angle at isthmus was straightened out. External aperture of vestibular aqueduct was 
situated just above second partition of specimen. Left, Anterolateral view (X7). Right, Lateral view 


(X7). 


of the posterior cranial fossa. The ES 
is usually widest at the level of the ex- 
ternal aperture of the VA and gradu- 
ally tapers off distally. This specimen 
was widest (7 mm) 2.6 mm distal to the 
external aperture. The complexity of 
the luminal system became apparent 
when the reconstructed ES was 
viewed. The whole ES region appeared 
to be tubular, although the degree of 
tubularity in different regions could 
not be estimated. The individual sec- 
tions, however, revealed an open, con- 
tinuous lumen in the intraosseous cen- 
tral parts of the ES and in the proxi- 
mal extraosseous parts of the ES. 
The ED generally had a single lu- 
men, and its shape was ovoid. It had 
some folds and rugae (Fig 3) and was 


surrounded by a loose connective tis- 
sue. Toward the so-called isthmus por- 
tion, the ED narrowed to a minimum 
diameter of 60 X 200 um (Fig 3, с). This 
point was 1.8 to 2.0 mm from the ves- 
tibular internal aperture of the VA 
(Table). Here, the luminal contents 
were darkly staining, indicating that 
they had a dense character in contrast 
to the clear luminal contents at other 
levels of the duct. At this level, the VA 
also displayed its smallest diameter, 
160 X 320 ит. The paravestibular ca- 
nal that housed the vein of the VA was 
close to the VA (Fig 3, b, с, and d). No 
artery was seen. At the level of the 
isthmus, two proximal branches of the 
vein of the VA united to form a single 
distal vein. 
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The lumen then gradually increased 
in size, constituting the proximal por- 
tion of the ES (Fig 3, e and f). This 
portion was fattened and elongated in 
a superior-mferior direction. There 
were only a few large folds in this por- 
tion of the ES, which was lined with a 
low, cuboidal epithelium. Gradually, 
the epithelial lming of the ES lumen 
became unever, with several crypts 
and folds; they were most numerous at 
the anteromedial extreme of the sac, 
where whorls-of epithelial lining made 
the epithelium appear to be solid (Fig 
4). The staming of the endolymph 
ranged from clear to densely stained. 
The extension of the inferior-superior 
aspect of the ES increased along the 
course of the VA to a width of 5 mm at 
the external aperture, 6 mm distal to 
the isthmus. While the lining here still 
displayed large folds and irregulari- 
ties, the single limen was split anter- 
omedially and posterolaterally into 
separate tubules. These tubules were 
distributed zeress two planes, ie, the 
plane of the dura that gave the ES a 
flat, fanlike appearance. Lateral pro- 
jections of эпһајеѕ occurred rarely. 
Some of the tubules were small, with a 
diameter comparable with the thick- 
ness of two epithelial layers; others 
were large and contained endolymph 
with various stzining properties. The 
height and shape of the epithelial cells 
also varied: the ES in the posterolat- 
eral extreme had flat or cuboidal cells 
and the anteromedial part had high 
cylindrical cells. 

The multitubular appearance of the 
ES became more conspicuous as it left 
the bony confinement of the VA (Fig 5). 
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Fig 2.— Three-dimensional reconstruction of 
human endolymphatic duct and sac. Top, Pos- 
terolateral view (X6). Bottom, Superiormedial 
view (X6). 





Smaller tubules were usually found in 
the periphery of the ES, and larger, 
confluent tubules were found more 
proximally in the center and toward 
the anteromedial aspect of the ES. In 
the anteromedial portion, the lining 
was sometimes so folded that the epi- 
thelium was a multilayered, solid bulk 
(Fig 5). Endolymph that stained het- 
erogeneously was observed through- 
out the tubules, both in the in- 
traosseous and extraosseous portions. 
Within the lumen of the tubules, cellu- 
lar material or debris was also de- 
tected. The surrounding connective 
tissue appeared to be relatively dense. 
Ata level 2.6 mm distal to the external 
aperture of the VA, the width of the ES 
was maximal, ie, 7 mm. The number of 
tubules then became smaller, and the 
diameter of the tubules was also di- 
minished, giving the luminal area of 
the ES an even flatter appearance. 
Another notable finding at this level 
were connective tissue bridges that 
separated the tubules. In the distal 
portion, although some tubules ap- 
peared to be large and confluent, the 
majority were small and slitlike. The 


Fig 3.—Light micrographs of serial sections (a 
through f [all parts: toluidine blue, X110]) con- ' 
Stituting endolymphatic duct and proximal por- 
tion of endolymphatic sac in three-dimensional 


reconstruction. The Table gives dimensional | . 
values of vestibular aqueduct, endolymphatic =- 


duct and sac, and paravestibular canal at 


varying distances from internal aperture of “А: ^ 
vestibular aqueduct. | and Il indicate two prox- | 


imal branches of paravestibular canal. Isthmus , 


is located at level of 1.8 to 2.0 mm from inter- | 


nal aperture of vestibular aqueduct (c and d) | 
(X110). 
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Dimensional Values of Vestibular Aqueduct, Endolymphatic Duct and Sac, and 
Paravestibular Canal" 















































* VA indicates vestibular aqueduct; ED, endolymphatic duct; ES, endolymphatic sac; PVC, paravestibular ca- 
nal; and | and Il, two proximal branches of PVC. 
TSections correspond to those shown in Fig 3. 





Internal Dimensions 
Aperture of Dimensions of ED and Dimensions of 
Sectiont VA, mm of VA, um ES, um PVC, um 
a 0.8 265 X 460 150 X 360 1, 75 X 110; Il, 100 X 110 
1.4 210 X 360 115 X 250 1, 80 X 90; 11, 90 X 120 

с 1.8 160 х 320 60 х 200 |, 80 X 80; Il, 100 X 130 
d 2.0 170 X 330 65 X 240 100 X 120 

e 2.6 185 X 400 55 X 320 100 X 130 

f 2.8 230 X 480 80 X 400 110 X 130 





Fig 4.— Composite light micrograph of section from proximal part of intraosseous endolymphatic 
sac. At anteromedial extreme (at right), epithelial lining appears to be folded and rugose. 
Endolymphatic sac width at this level (2.0 mm from isthmus) was 1.9 mm (toluidine blue, X52). 





Fig 5.— Composite light micrographs of extraosseous part of endolymphatic sac 8.2 and 8.6 mm 
from isthmus and 2.4 and 2.8 mm, respectively, from external aperture of vestibular aqueduct. 
Width of endolymphatic sac at these two levels is approximately 6 mm. Endolymphatic sac appears 
to be more rugose toward anteromedial extreme (at right), whereas posterolaterally (at left) lumen 
appears to be collapsed (toluidine blue, X17). 


most distal part of the ES was com- 
posed of only a few scattered tubules 
that were separated by broad areas of 
dense connective tissue (Fig 6) 18.2 mm 
from the internal aperture and 10.4 
mm from the external aperture of the 
VA. 

The volume of the entire ED-ES 
system was calculated to be 1.88 mm’. 
Of that total, the ED volume was 0.03 
mmi, the volume of the intraosseous 
part of the ES was 0.51 mm’, and that 
of the extraosseous part of the ES was 
1.34 mm’. 
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COMMENT 


The ED-ES system is partially em- 
bedded in the temporal bone and par- 
tially surrounded by a dural duplica- 
ture of the posterior cranial fossa. 
Because of its bony encasement, diffi- 
culties have been encountered in at- 
tempts to describe the intraosseous 
anatomy and the course of this system 
through the bone. Also, the main in- 
terest has been focused on the cochlear 
and vestibular partitions of the inner 
ear, whereas the ED and ES have been 











iex af 





Fig 6.—Light micrographs from most distal 
section constituting three-dimensionally recon- 
structed sac. At top, Tubular structures 30 to 
60 ит in diameter were found at various 
distances from each other (toluidine blue, 
X225). Layer of connective tissue adjacent to 
tubule (at bottom) appeared to have looser 
structure than otherwise dense connective tis- 
sue (toluidine blue, X225). 


looked on as rudimentary organs with 
an uncertain function. 

Streeter"! first attempted three-di- 
mensional reconstruction of the ED- 
ES system, by using a 21-mm crown- 
rump length human fetal specimen 
that was serially sectioned and mod- 
eled according to the Born wax-plate 
method.? This method was used by 
several other authors," and evidence 
was produced that the rugae in the ES 
were actually elongated folds. Bast 
and Anson‘ used both cardboard and 
paraffin wax plates for three-dimen- 
sional reconstructions. The specimens 
for all these studies were from em- 
bryos or infants. Watzke and Bast" 
reconstructed part of the intraosseous 
and distal portions of the ES from an 
adult specimen. Naito," using lead in- 
stead of wax, reconstructed 10 entire 
ES specimens from adults. These 
methods did not reveal the tubularity 
of the ES or the extensive folding of 
the ES epithelium, especially in its an- 
teromedial intraosseous portion. 

The work of Antunez et al' and Lin- 
thicum and Са1еу* disclosed the tubu- 
larity of the ES. The outline of the ES 
was monitored from medial and lat- 
eral views. The lumen appeared to 
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consist of a series of parallel tubules, 
or canaliculi, rather than folds. Nei- 
ther of these two studies, however, in- 
cluded the entire extraosseous ES por- 
tion, which represents approximately 
two thirds of the ES and, from a sur- 
gical peintof view, is more interesting. 
Also, these two studies did not reveal 
the very fiattered appearance of the 
ES in the anteromedial or posterolat- 
eral aspect. 

In the presen: study, views from the 
anteromedial er posterolateral ex- 
treme showed 2 thin structure, and in 
the medialor lateral views, the ES ap- 
peared te be bottle shaped or fusiform. 
This finding was not in accordance 
with earlier elaims that the ES 
spreads in a fan-shaped fashion in two 
planes from the external aperture of 
the VA. The results of the present 
study eonfirmed the observations of 
Antunez et al” and Linthicum and 
Galey* that mos: of the ES consists of 
a series of parallel tubules that run 
primarily in the longitudinal direc- 
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tion. In this specimen, such a structure 
was particularly evident toward the 
lateral and distal extremes. The distal 
extreme of the ES did not end as a sin- 
gle tubule, as previously reported, but 
rather as several small individual tu- 
bules some distance apart. The open 
continuous areas were not prominent 
in this specimen, especially not distal 
tothe external aperture of the VA. The 
tubules may also run in a horizontal 
plane, as the tubularity was just as 
obvious when human extraosseous ES 
specimens were serially sectioned 
longitudinally? Thus, it is possible 
that the major part of the ES consists 
of tubular structures that run both 
horizontally and longitudinally. This 
structural configuration is now known 
to exist in any other part of the human 
organism. Such a structure could be 
the morphological counterpart of a 
highly specialized function of the ES 
thatis important to inner ear function. 
The finding of a stainable substance in 
the lumen, sometimes containing for- 
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eign material, could indicate that the 
KS tubules participate in the final 
degradation of endolymph. 

The study of this specimen made it 
possible to estimate for the first time 
the volume of the ED and ES. The ex- 
traosseous ES volume was nearly 
three times the intraosseous volume. 
This finding is in accordance with the 
observations of Bast and Anson* who 
pointed out that the extraosseous part 
of the ES represents two thirds of the 
entire ES. The present specimen rep- 
resented a well-developed ES, and 
probably most ES volumes are some- 
what less than 1.88 mm. 
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Acquired Factor VIII Inhibitor With 
Squamous Cell Cancer of the Epiglottis 


Kaushik A. Shastri, MD; Gerald L. Logue, MD; Mohamed Y. Zeid, MD; 
Arleen N. Behrens, MT(ASCP); Edwin J. Lenahan, MD; Jean G. Haar, DDS, MD 


€ A 73-year-old woman developed an 
acquired factor VIII inhibitor in association 
with squamous cell carcinoma of the epi- 
glottis. The inhibitor was an IgG antibody 
that reacted with factor VIII in vitro and in 
vivo. Intravenous y-globulin therapy was 
successful in reducing the inhibitor so that 
curative surgery could be undertaken. 
With surgical resection of the tumor the 
inhibitor did not recur. The relevance of 
this type of coagulation disorder to the 
surgical management of the patient's head 
and neck cancer is discussed. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:350-353) 


hile there is controversy about 

the value of prothrombin time 
(PT) and activated partial thrombo- 
plastin time (APTT) as coagulation 
screening tests in preoperative pa- 
tients without history of risk factors 
for bleeding,? clearly in a bleeding 
patient such tests are the basic studies 
obtained from which further diagnos- 
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tic workup is directed. Kitchens,’ in his 
excellent review article, studied 100 
consecutive patients with prolonged 
APTT of unknown origin and divided 
them into groups from 0 to 4, according 
to the risk of bleeding. More than one 
third of these patients (36) had a lupus 
anticoagulant, which poses no risk of 
bleeding, and in fact may be associated 
with thrombosis. He found 15 patients 
with severe risk of bleeding, of whom 
6 had acquired anti-factor VIII anti- 
bodies. 

The patient described here, who had 
a normal coagulation profile prior to 
detection of the malignancy, was found 
to have a squamous cell carcinoma of 
the epiglottis and an associated pro- 
longed APTT due to an IgG antibody 
that reacted with and inhibited factor 
VIII. To our knowledge, the associa- 
tion of this particular malignancy with 
a factor VIII inhibitor has not been 
previously reported. Since this type of 
coagulation disease is associated with 
major bleeding complications, our pa- 
tient was treated with several modal- 
ities, including intravenous y-globulin 
therapy, to correct the bleeding disor- 
der prior to surgery. Following suc- 
cessful surgery, neither the tumor nor 
the autoantibody recurred. The impli- 
cations of these findings and therapy 
are discussed. 
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REPORT OF A CASE 


A 73-year-old white woman presented 
with hemoptysis of 2 weeks’ duration. One 
day before admission she complained of 
light-headedness and dark-black stools. 
She denied a history of abdominal pain, fe- 
ver, nausea, or vomiting. Twelve weeks be- 
fore admission she had been admitted to the 
same hospital with epigastric pain and me- 
lena, and endoscopy of the upper gastro- 
intestinal tract revealed a prepyloric ulcer 
with a visible bleeding vessel that was coag- 
ulated, with subsequent stoppage of bleed- 
ing. Her PT and APTT during that admis- 
sion were normal, ranging from 12.4 to 18 
seconds (normal, 11 to 13 seconds) and 24.2 
to 31 seconds (normal, 20 to 32 seconds), re- 
spectively. Ten years ago she had under- 
gone coronary artery bypass surgery for cor- 
onary artery disease. Her other significant 
history included essential hypertension. Her 
medications on current admission included 
propranolol hydrochloride, hydrochlorothi- 
azide, and ranitidine hydrochloride. 

Physical examination on admission re- 
vealed an obese white woman in no acute 
distress. Vital signs were normal and the 
remarkable findings on systemic examina- 
tion were streaks of fresh blood and dried 
blood over the posterior pharyngeal wall, a 
3-cm hard, mobile right midjugular lymph 
node, and Hemoccult-positive black stools 
on rectal examination. 

Laboratory values on admission included 
a hemoglobin of 92 g/L, a hematocrit of 
0.284, a white blood cell count of 8.7 X 10°/ 
L, and a platelet count of 364 X 10°/L. The 
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PT was 12.8 seeonds and the APTT was 56.3 
seconds. The APTT resul:s after mixing 
equal volume of pooled control plasma with 
patient's plasma-are shown in the Table. 

The patient had factor VIII activity level 
measured using ‘actor VIII-deficient sub- 
strate (Pacific Hemostasis, Ventura, Calif), 
which was less taan 1%. Anti-factor VIII 
activity of her plasma was measured ac- 
cording to the method of Kasper et al‘ and 
was 8 Bethesda units (BU . Her template 
bleeding time was normal at 5 minutes. Re- 
sults of her platelet aggregation studies 
were normal, ineluding responsiveness to 
ristocetin. 

The patient underwent an indirect laryn- 
goscopy, whieh showed a bleeding ulcer- 





Results of Mixing Patient's Plasma With Equal Volume of Control Plasma * 


APTT Immediately 


ative lesion on the laryngeal surface of the 
epiglottis, with mobile cords. She then un- 
derwent a direct laryngoscopy with biopsy 
of the lesion, which showed moderately dif- 
ferentiated squamous cell carcinoma of the 
epiglottis. Based on the clinically enlarged 
right midjugular lyniph node, she had a Т1, 
N1, M0 carcinoma of the epiglottis. She re- 
ceived 7000 U of heat-inactivated pro- 
thrombin complex concentrates twice a day 
in the 3-day period following laryngoscopic 
biopsy, to control acute bleeding, with little 
change in APTT (Figure). Because of the 
likelihood of bleeding with the severe ac- 
quired factor VIII inhibitor, several types 
of immune manipulations were attempted, 
as outlined in the Figure. 





APTT After 
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Intravenous hydrocortisone sodium suc- 
cinate therapy (100 mg every 6 hours) was 
initiated, but it had to be discontinued after 
3 days because of steroid-induced psychosis. 
The patient's Bethesda imhibitor titer re- 
mained elevated but her hemoptysis less- 
ened and her hematocrit stabilized. Oral 
cyclophosphamide therapy (150 mg/d) was 
begun, and the patient underwent plasma- 
pheresis (1 to 2 L for 6 days) during the fol- 
lowing week. Her factor VIII inhibitor titer 
was still elevated at 6 3U. Intravenous 
y-globulin therapy (0.4 g/kg [30 g] for 4 
days) was then started. Fo lowing this ther- 
apy, as seen in the Figure, her factor VIII 
inhibitor titer fell to 1 BU and her APTT 
was 36 seconds. Her factor VIII level at this 
time measured 13%. On the day of supra- 
glottic laryngectomy with right radical 
neck dissection, she was given 5000 U of 
factor УШ as a bolus and then continued to 
receive factor VIII for the next 4 days at 200 
U/h. 

Six months after her surgery the patient 
remained free of tumor. Her citrated 
plasma specimen obtained 6 months after 
surgery showed normal PT and APTT and 
factor VIII levels. 
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The various modali ies of treatment and their effects on the activated partial thromboplastin time (APTT) and on the factor 
VIII inhibitor titers during the period of observation. HC indicates hydrocorticosteroid; PCC, prothrombin complex concentrates; 
IV, intravenous; and BU, Bethesda units. 
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SPECIAL STUDIES 


Serum samples obtained before sur- 
gery and those obtained 6 months later 
were used to purify IgG using a sta- 
phylococeal protein A column (Immu- 
nopure IgG Purification Kit, Pierce, 
Rockford, Ill). The protein concentra- 
tions of the two immunoglobulin prep- 
arations were determined using calo- 
rimetric assay (BioRad, Richmond, 
Calif). Purified IgG preparations (200 
uL) containing equal amounts of im- 
munoglobulins or 200 uL of buffer were 
incubated with 200 uL of pooled nor- 
mal plasma for 2 hours at 87°С. After 
this incubation, the factor VIII activ- 
ity of the samples was measured using 
factor VIII-defieient substrate. The 
IgG preparation made from the serum 
sample obtained at the time of the pa- 
tient's first presentation produced ap- 
proximately 50% reduction in factor 
VIII activity of the control plasma 
compared with the buffer, while no re- 
duction in factor VIII activity occurred 
with the IgG preparation made from 
patient's serum sample obtained 6 
months later. Thus, the factor VIII in- 
hibitor present in the patient at the 
time of diagnosis of her malignancy 
was an IgG anti-factor VIII antibody, 
which was no longer present after her 
surgery. 

Pathology sections from the pa- 
tient's primary site of malignancy as 
well as from the metastatic node were 
stained for the presence of factor VIII- 
related antigen immunohistochemi- 
cally (Histogen Immunohistology Kit, 
BioGenic Laboratories, Dublin, Calif) 
and were negative. 


COMMENT 


Antibodies that react with and in- 
hibit human factor VIII in vitro and in 
vivo occur in two general settings. The 
first occurs in patients with congenital 
factor VIII deficiency. In these hemo- 
philiac patients, the factor VIII anti- 
body complicates therapy with exoge- 
nous human factor VIII. The other 
setting in which factor VIII antibodies 
occur is as an acquired autoimmune 
disorder in nonhemophiliac patients. 
In one survey of 215 nonhemophiliac 
patients with factor VIII inhibitors," 
46% had no underlying disease, 8% 
had associated rheumatoid arthritis, 
1% were pregnant or in the postpar- 


tum period, and the remainder had as- 
sociated disorders including malig- 
nancies. Most importantly, major 
bleeding was observed in 87% of these 
nonhemophiliac patients with factor 
VIII inhibitors, and in 22% of the pa- 
tients death was attributed directly or 
indirectly to the presence of these in- 
hibitors. Of the 29 untreated patients 
in the survey, 11 had the inhibitor dis- 
appear spontaneously (range, 1 to 48 
months), and these were mainly pa- 
tients in the postpartum period or 
without associated diseases. The in- 
hibitors that disappeared spontane- 
ously were generally also present in 
low titer. 

А variety of malignancies have been 
associated with acquired factor VIII 
inhibitors, including lymphoprolifera- 
tive diseases®’ and solid tumors such as 
those of lung,’ prostate,’ colon; and 
kidney The patient described here 
developed the acquired inhibitor in 
conjunetion with head and neck carci- 
noma, specifically squamous cell earci- 
noma of the epiglottis. This specific 
association has not been previously 
reported, to our knowledge. Approxi- 
mately 12 weeks before the discovery 
of the head and neck malignancy, the 
patient had a normal coagulation pro- 
file. When the malignancy was discov- 
ered, her APTT had risen to approxi- 
mately twice the normal. Further in 
vitro testing, described above, docu- 
mented an IgG antibody that inhibited 
factor VIII function. As with previ- 
ously described antibodies against co- 
agulation factors, 37°С incubation for 
1 hour or longer was required to reduce 
the coagulation activity in the test 
tube. This is in contrast to lupus anti- 
coagulant, in which there is no reac- 
tivity with a specific coagulation factor 
and in vitro inhibition occurs immedi- 
ately. IgG purified from our patient's 
serum sample specifically inactivated 
factor УШ. These inhibitors are 
known to be associated with severe 
bleeding and if untreated would pre- 
clude appropriate curative surgery. 

Because of the likelihood of bleeding 
with the planned surgery, an extensive 
course of treatment was undertaken to 
reduce the inhibitor and its effect. The 
results of these therapies are depicted 
in the Figure. The patient was initially 
treated with corticosteroids and cyclo- 
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phosphamide in an attempt to reduce 
the level of cireulating antibody and 
received heat-inactivated prothrom- 
bin complex concentrates as an imme- 
diate measure after biopsy. While 
some reduction in the antibody activ- 
ity did appear to occur, the patient was 
left with significant and dangerous co- 
agulation deficiency. Plasmapheresis 
was undertaken to attempt to reduce 
the levels of the pathologic IgG. As 
would be predicted for an IgG antibody 
that is generally less than 50% intra- 
vascular, this form of therapy was in- 
effective and immunoglobulin was ad- 
ministered intravenously. Intravenous 
immunoglobulin therapy has proved 
useful in the treatment of a number of 
autoimmune diseases, including im- 
mune thrombocytopenic purpura,” 
and has shown varying results with 
acquired factor VIII inhibitors.'? The 
mechanism of action of the intrave- 
nous immunoglobulin in treating 
acquired antibodies to factor VIII is 
not clear but may depend on anti-idio- 
typic (anti-immunoglobulin) antibodies 
contained in the intravenous y-glob- 
ulin preparation that bind to and block 
the autoantibody. Intravenous immu- 
noglobulin therapy was remarkably 
effective in reducing the inhibitor in 
our patient. Experience with acquired 
factor VIII inhibitors in hemophiliac 
patients indicates that the quantity of 
exogenous factor VIII needed to neu- 
tralize inhibitors in excess of 3 to 6 BU 
is large and may not be feasible.’ 
When the inhibitor levels were re- 
duced to 1 BU, surgical treatment was 
undertaken with the additional use of 
exogenous factor VIII during and after 
surgery. Factor VIII infusion was con- 
tinued for 4 days because late bleeding 
complications can occur with clotting 
factor inhibitors. This coagulation 
therapy program was effective in that 
the postoperative period was not com- 
plicated by excessive or abnormal 
bleeding. 

Following surgery, neither the pa- 
tient’s tumor nor the coagulation in- 
hibitor has recurred after 6 menths’ 
follow-up. While it is possible that the 
inhibitor may have remitted sponta- 
neously or remained in remission be- 
cause of the therapy given before sur- 
gery, the inhibitor’s appearance as the 
tumor grew and the remission of the 
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tumor as well as of the inhibitor after 
surgery suggest a causal relationship. 
As with other factor VIH inhibitors 
seen with other types of malignancy, it 
is very unlikely that the tumor was 
producing the antibedy but rather 
that the tumor induced an autoim- 
mune reaction in the patient. To fur- 
ther explere this hypothesis, the tu- 
mor from this patient was studied for 
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the presence of factor VIII antigen by 
immunofluorescence. The hypothesis 
here was that the tumor might have 
expressed an altered factor VIII anti- 
gen that could have elicited antibody 
that cross-reacted with the patient's 
own factor VIII. By this testing, how- 
ever, the tumor was not found to ex- 
press identifiable factor VIII antigen. 
Thus, while the mechanism of produc- 
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tion of this type of autoimmune reac- 
tion is not clear, apprcpriate treat- 
ment for the inhibitor can be used to 
prepare the patient Zor elective sur- 
gery and, at least as demonstrated in 
this patient, this therapy, both medi- 
cal and surgical, appears to be able to 
relieve the patient of both diseases. 
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Fish-Odor Syndrome Presenting as Dysosmia 


Donald A. Leopold, MD; George Preti, PhD; Maxwell M. Mozell, PhD; S. L. Youngentob, PhD; H. N. Wright, PhD 


e We describe a patient who had per- 
ceived an unpleasant odor or taste for at 
least 20 years. Several other physicians 
had unsuccessfully treated her for infec- 
tions, mucus membrane dryness and in- 
flammation, chronic tonsillitis, and psychi- 
atric disorders. Her workup at the State 
University of New York Health Science 
Center at Syracuse Olfactory Referral 
Center included a thorough history, exam- 
inations (including endoscopic studies of 
her nose, pharynx, and lungs), roentgeno- 
grams, taste testing, olfactory testing, and 
selective anesthesia of her chemosensory 
areas. The perception occurred only dur- 
ing exhalation, and appeared to be bina- 
sal. These findings, together with her 
morning mucus sample having a strong 
fishlike odor, prompted us to suspect a 
metabolic problem. Further testing at the 
Monell-Jefferson Chemosensory Clinical 
Research Center, Philadelphia, Pa, con- 
firmed that she had trimethylaminuria. It is 
important to consider this and other treat- 
able conditions when evaluating individu- 
als with olfactory complaints. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:354-355) 


рен who seek medical care for 

olfactory problems sometimes will 
complain of a persistent, often un- 
pleasant odor that usually cannot be 
detected by other individuals near 
them (phantosmia). This complaint is 
often associated with decreased olfac- 
tory ability, and in our clinical experi- 
ence tends to be more common in older 
individuals. Our patient who was di- 
agnosed to have trimethylaminuria 
demonstrates the need to conduct a 
thorough history of people with dysos- 
mia. 


REPORT OF A CASE 


A 36-year-old woman was referred to our 
Olfactory Referral Center, State University 
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of New York Health Science Center at Syr- 
acuse, by an otolaryngologist who had been 
unable to relieve her symptom of a “bad 
taste" in her mouth or throat. The patient 
remembered first becoming aware of this 
problem in high school, during her midteen 
years. At first, this symptom was simply an 
annoyance, but as she aged into her 20s, it 
became more of a problem. Approximately 
3 years prior to her visit (by that time she 
was into her early 30s) she began to seek 
medical consultation for this problem. The 
degree of her concern, and lack of success, 
is indicated by visits to at least five differ- 
ent physicians. A tonsillectomy performed 
for what was believed to be halitosis 
changed the character of the perceived sen- 
sation but did not eliminate or ameliorate 
it. Trials of oral antihistamines and nasally 
applied beclomethasone did not modify her 
persistent and unpleasant taste sensation. 
Results of a plain roentgenogram and com- 
puted tomographic scan of her nose, si- 
nuses, and brain were normal. Steroid in- 
jections into her inferior turbinates were 
reported to somewhat improve her situa- 
tion; however, oral administration of pred- 
nisone did not. 

This patient was one of seven children in 
her family, and only she and her brother 
had an olfactory complaint. Her parents 
were alive and well, and her youth and early 
childhood were unremarkable for medical 
problems. She was self-employed and spent 
much of her time in an office setting. 

On examination, this woman was excep- 
tionally well dressed, and was fastidious 
about her self-care and appearance. There 
was no unusual odor about her, and she only 
used a faint, flowery fragrance. Results of 
her head and neck examination were en- 
tirely normal, including patent, pink-lined 
nasal airways bilaterally. Her teeth were 
present and in excellent repair, periodontal 
membranes were pink and firm, and the 
tonsil fossae were well healed and without 
signs of collected mucus. Results of rigid 
and flexible endoscopie examinations of the 
nasal, nasopharyngeal, and pharyngeal 
cavities were normal and without any signs 
of obvious disease or collected mucus. 

Her olfactory ability was assessed using 
the odorant confusion matrix of our Olfac- 
tory Referral Center.' Initially she scored 
84% on this identification test in which 
normal is defined as being 80%, better or 
correct. Results of taste testing for salt, 
sour, bitter, and sweet were within normal 
limits. 
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А great deal of time was spent discussing 
her symptoms, especially with regard to 
characterizing whether her perception was 
a true taste or a smell. After several visits, 
during which selective anesthesia was per- 
formed on the taste and smell systems, it 
became clear that this was perceived odor. 
Further investigation also revealed that 
she could not perceive this taste/smell sen- 
sation with her nose pinched shut. The per- 
ception only occurred during nasal exhala- 
tion through either nostril. These findings 
suggested that there was indeed an odorant 
present rather than a neural generation 
and that the source of the odorant was 
within the patient, posterior to the na- 
sopharynx. Through testing it was also de- 
termined that the perception could not be 
triggered or stopped using other odorants. 
The perception of this taste/smell seemed 
to fluctuate, was often worse in the morn- 
ing, and was difficult for the patient to de- 
Scribe as relating to any known odorant. A 
clinical trial of long-acting guaifenesin in- 
creased her mucus production, but exacer- 
bated her symptoms. 

As her workup progressed, it became in- 
creasingly apparent that her symptoms 
could be caused by an internally systemic 
odor. Because a previous computed tomo- 
graphic scan was of poor quality, a coronal 
computed tomographic scan was obtained 
of her nose, sinuses, and anterior brain. 
Chest roentgenograms were also obtained. 
Except for slight mucosal thickening in the 
olfactory region, which was nonobstructive 
to the airway, results of all of these studies 
were within normal limits. Repeated test- 
ing of her sense of smell both 2 and 4 
months after the first tests showed results 
in the 60% correct range on the odorant 
confusion matrix, which is in the hyposmic 
region. She had noticed a deerease in her 
olfactory ability, and thought it paralleled 
an increase of her perceived objectionable 
odor/taste. 

In spite of repeated assertions by the pa- 
tient that the odor originated in her mucus, 
several examiners were unable to perceive 
a bad odor within her oral cavity. The 
patient was encouraged to bring in a fresh 
morning sample of sputum. This sample 
had a strong, fishlike odor. 

To further define what was now suspected 
as being a possible metabolic problem, the 
patient was referred to the Analytical Core 
Facility of the Monell-Jefferson Chemosen- 
sory Clinical Research Center at the Mon- 
ell Chemical Senses Center, Philadelphia, 


Fish-Odor Syndrome—Leopold et al 


Ree 7 
Pa. The ргезепс=оЁа fishlike odor from her 
saliva and oral cavity during dental exam- 
ination suggested п diagnosis of trimeth- 
ylaminuria. Consejuently, in addition to 
the analyses reutinely perfermed on pa- 
tients presenting tc our clinic we also gave 
her a choline bitartrate challenge test. A 
urine sample was subsequent y analyzed as 
per the method of T;oa and Fennessey.? The 
results of this test vere as fo lows: urinary 
concentration of trimethylamine was 10.28 
mg/mg of creatimne after choline load 
(normal values, (0.65 mg/mg ef creatinine). 
Based on this test, the diagnosis of tri- 
methylaminuria was made. 

While the levels of trimethylamine in 
this patient’s urinesample were diagnostic 
of the trimethylaminuria, ve also noted 
that several other volstile organic com- 
pounds were elevated (relative to controls) 
in the headspace above her saliva: hydrogen 
sulfide, 3.55 ng/19 mL (centros, 1.61 + 0.33 
ng/10 mL );dimeth: ldisulfide. 0.66 ng/3.6 L' 
of salivary headspace (SH) (normal values, 
0.025 ng/3% L SE + 006 nm/3.6 L SH); 
aniline, 1.6ng/%.6 L SH (normal values, 0); 
and indole, 11.55 ng/3.6 L SE (normal val- 
ues, 3.6 ng/3.6 LSH + 3.6 ng/3.6 L SH). The 
elevation of these compounds may be re- 
lated to the diserder present im this patient 
as has been suggested by another study 
(Paul Y. Fennessy, PhD, personal commu- 
nication, 1988). 

The patient subsequently received di- 
etary counseling to avoid choline-con- 
taining foods like beans, eggs, and she has 
eliminated fish trom her diet. Early reports 
seem to indicate tuat these modifications 
have markedly reduced her problem; how- 
ever, further metubolie testing has not 
been performed. 


COMMENT 


In general, dysosmias can be subdi- 
vided into these conditions where the 
sense of smell is decreased (hyposmia) 
or absent (anesmia) and chose where 
there is distorted odor perception. 
Parosmia occurs when a stimulated 
odorant has a cistorted perception, 
and phantosmia is the perception of 
an odor withou: an odcr stimulus. 
Parosmias and phantosmias have been 
clinically associated with various con- 
ditions, such as hypothyroidism, upper 
respiratory tract infections, rhinitis, 
sinusitis, head trauma, toxie solvent 
exposure, and some medications.* Zil- 
storff and Harbild’ divide the whole 
area of parosmia 'changes in the qual- 
ity of olfaction) into central and pe- 
ripheral types. The central types are 
(1) illusions ef smell (premenstrual, 
pregnant, hemicrania, and neurotic 
patients); (2) olfactory hallucinations 


(psychotic patients), and (3) uncinate 
fits (often accompanied by other phe- 
nomenon of temporal lobe irritation). 
The peripheral types are cacosmia 
(constant or periodical bad smell due 
to abnormalities of the nose or sinuses) 
and essential (a perversion of existent 
odors usually into something foul). 
Although our patient was initially sus- 
pected of having a parosmia of some 
type, the subsequent evaluations 
showed that she was smelling a real 
odor. 

Since the article by Hombert et al* 
on trimethylaminuria, there have been 
several other reports on the subject.^^ 
п The rarity of this disease is under- 
lined by the less than 20 cases that 
have been reported in the literature 
over the past 10 years. Several authors 
have pointed out the biochemical in- 
ability of the liver to oxidize trimeth- 
ylamine, thus allowing it to accumu- 
late in the body's tissues and 
fluids." The defect seems to be an 
inborn error of metabolism, inherited 
as an autosomal recessive trait. 

There are several aspects of this case 
that seem to be different from those 
previously reported. One aspect is that 
our patient's problem seemed to begin 
later in life, rather than in infancy or 
early childhood. Another aspect is 
that she presented with what seemed 
to bean olfactory problem, rather than 
a problem of body odor or halitosis. It 
may be that the fluctuations in her di- 
etary intake of choline, or the mecha- 
nism of the metabolic defect itself, did 
not allow her to adapt to this inter- 
nally generated odorant. It may be 
that the congenital expression did not 
begin to occur until her teenage years, 
or that it was acquired from an as yet 
unknown cause. 

Of importance is the need to con- 
sider this diagnosis in anyone who 
presents with concerns about their 
sense of smell. The important clinical 
features of this disease seem to be the 
presence of the odor only during exha- 
lation. In addition, while the breath 
itself may not have a strong fishy odor, 
a basal, early morning saliva sample 
(stimulated, as per Kostele et al'5), 
should have a pronounced fishy smell. 
It has been our experience that most 
phantom odor perception (phantos- 
mia) seems to be independent of respi- 
ration or noted only during inhalation. 
The challenge test with either choline 
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bitartrate? or trimethylamine” itself 
is diagnostic of this disease, and can be 
easily performed.’ 

Individuals with this disease often 
have psychological problems related to 
the difficulties they have had in social 
interaction.’ By correctly diagnosing 
this problem, they may be freed from 
psychological self-doubts and social 
trauma. By proper choice of non- 
choline-containing foods, these pa- 
tients often can lead a normal healthy 
life. Other than the above-noted po- 
tential psychological problems, indi- 
viduals with trimethylaminuria have 
no other long-term effects. 
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Neck Dissection Injury of a Brachial 


Plexus Anatomical Variant 


Richard R. Gacek, MD 


@ We describe an unusual brachial 
plexus anatomical variant that renders it 
vulnerable to injury in radical or modified 
neck dissection. It is represented by a 
looping redundant course of the most 
cephalad cervical division contribution to 
the brachial plexus. Unless recognized 
during development of the inferior surgical 
plane by blunt dissection techniques, in- 
jury to this portion of the brachial plexus 
may occur. An awareness of this infre- 
quent variation in brachial plexus anatomy 
should be maintained. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:356-358) 


кун plexus (BP) injury during 
neck surgery, particularly radi- 
cal neck dissection, is rare.'? The spi- 
nal nerve contributions to the BP nor- 
mally are well protected by a dense 
layer of deep cervical fascia surround- 
ing the scalene muscles, and are 
wedged between the scalenus anterior 
and scalenus medius muscles in the 
floor of the neck. This typical anatom- 
ical arrangement permits the easy de- 
velopment of a surgical cleavage plane 
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by blunt dissection of the lower neck. A 
commonly used surgical technique for 
creating the inferior surgical plane in 
neck dissection is finger dissection 
along the floor of the neck followed by 
clamping, transection, and ligation of 
the fat, lymphatic tissue, and supra- 
clavieular sensory nerves contained in 
the neck specimen. 

However, anatomical variations of 
the BP may render it vulnerable to in- 
jury during routine neck dissection as 
illustrated by the following case. The 
patient was a 68-year-old man who 
was referred to another attending sur- 
geon in October 1985, 4 months after 
receiving 6.6 Gy for a T2 left vocal cord 
squamous cell carcinoma. His present- 
ing symptoms of progressive hoarse- 
ness and airway distress were caused 
by a large recurrent transglottic la- 
ryngeal carcinoma with subglottic ex- 
tension, which was staged as a Т4, N1 
laryngeal tumor. On October 27, 1986, 
a total laryngectomy, left radical neck 
dissection, and hemithyroidectomy 
were performed. The operative de- 
scription of a portion of the neck dis- 
section was as follows: Following iden- 
tification of the common carotid artery 
and the vagus and phrenic nerves, the 
supraclavicular neck contents were 
raised with blunt dissection, multiple 
clamping, and tying technique. On 
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postoperative day 1, the patient was 
noted to have left arm weakness, and a 
neurosurgical consultation concluded 
that there was marked weakness of the 
biceps, triceps, supraspinatus, and in- 
fraspinatus muscles, reflecting injury 
to the nerve supply from C-5 and C-6. 
The postoperative course was compli- 
cated by wound breakdown, with de- 
layed healing by secondary intent, and 
with varying degrees of dysphasia re- 
quiring dilatation. In February 1987, 
he was noted to have recurrent carci- 
noma in the pharynx and esophagus, 
and was treated palliatively with che- 
motherapy. When the patient died in 
March 1987, the left arm weakness had 
not resolved. 

An anatomical variation of the BP 
was noted and protected four times by 
the author in approximately 350 neck 
dissections. A photograph from one of 
these patients is shown in Fig 1. The 
primary division of the fifth cervical 
nerve, which normally represents the 
most cephalad contribution to the BP, 
may take a redundant course over the 
supraclavicular fat pad in the floor of 
the neck before diving posteroinferi- 
orly behind the clavicle to join the 
trunks and cords of the BP. This seg- 
ment of the BP can be unknowingly 
elevated by blunt dissection of the fas- 
cial carpet over the deep neck muscles 
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Fig 1.—Left, Drawing of dissected neck shown in Fig 1, right. BP indicates brachial plexus C-5 primary division; GAN, greater 
auricular nerve; CC common carotid artery; N XI, accessory nerve; SM, middle scalenus muscle; SP, posterior scalenus mus- 
cle; and LS, levator scapulae muscle. 


and included wita the supraclavicular Fig 2.—Simplified drawing of the brachial plexus formed by anterior divisions of C-5 to C-6 and 
neck contents in neck dissection. Т-1 with occasional contribution from C-4. Asterisk indicates union of C-5 and C-6 to form upper 
Clamping, transection, and ligation of trunk; U, M, and L, upper, middle, and lower trunks; la, po, and me, lateral, posterior, and medial 
the inferior border of the neck dissec- cords; 85, suprascapular nerve; mc, musculocutaneous nerve; ax, axillary nerve; ra, radial nerve; 
tion, as imthe ease described, cin dead md, median nerve; and ul, ulnar nerve. 

to transection injury of this portion of 
the BP. 

The BP is formed by the anterior di- 
visions of the fifth through the eighth 
cervical nerves and the first thoracic 
nerve (Fig 2). These anterior divisions 
pass through the intervertebral fo- 
ramina and between the adjacent bor- 
ders of the anterior and m:ddle scalene 
muscles into the lower neek. An occa- 
sional contribution from the fourth 
cervical nerve te the upper division 
may occur. The fifth and s xth cervical 
primary divisions form the superior 
(upper) trunk of the BP, the seventh 
cervical forms the middle trunk, and 
contributions fram C-8 and T-1 form 
the inferior trunk of the BP. These 
three trunks then give rise to three 
cords, the lateral cord beirg formed by 
the anterior branches of the upper and 
middle trunks (anterior primary divi- 
sions of C-5, C-6, and C-7) The medial 
cord is formed by the anterior branch 
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of the lower trunk (C-6 and T-1), and 
the posterior cord is formed by the 
posterior branches of all of these 
trunks. The supraspinatus and in- 
fraspinatus muscles are innervated by 
the suprascapular nerve, which is the 
first major nerve given off by the upper 
trunk after it has been joined by the 
C-5 anterior primary division. The bi- 
ceps muscle is innervated by the mus- 
culocutaneous nerve, which is a branch 
of the lateral cord, and the triceps 
muscle innervation is supplied by the 
radial nerve, which is given off from 
the posterior cord. The deficit created 
by the case described is consistent with 
an injury of the primary division, 
which is formed from the fifth and 
sometimes the fourth cervical seg- 
ments. 

The anatomical variant illustrated 
in Fig 1 may be a result of several fac- 
tors. 

1. If the anterior primary division 
from C-5 joins the C-6 primary divi- 
sion more laterally in the neck (Fig 2), 
theresultant longer segment of the C-5 
division could be elevated by the su- 
praclavieular fat pad into a position 
similar to the sensory nerves coursing 
laterally through the contents of the 
neck. 


2. A sizable contribution from C-4 
to the primary division of C-5 may fa- 
vor a more cephalad location of the C-5 
anterior division. Morris’ Human 
Anatomy’ notes, in a study of 175 BP, 
that those which received a branch 
from the fourth cervical nerve were 
found more cephalad than those that 
did not receive it. Those that received 
the largest part of the fifth cervical 
nerve were most caudad. 

3. Absence or hypoplasia of the pos- 
terior fibers of the semiconic postero- 
superior ligament of the C-5 plexal 
root. Normally, the semiconic postero- 
superior ligament suspends and an- 
chors the plexal roots of C-5 to C-7 to 
the respective transverse processes of 
C-5 to C-7 vertebrae by the superior 
and posterior fibers.’ Hypoplasia of the 
bony transverse processes could lead 
to absence of these ligamentous sup- 
ports, producing laxity in the plexal 
roots as they emerge into the neck be- 
tween the scalene muscles. 

The purpose of this article is to call 
attention to this infrequent anatomi- 
cal variant of the BP, which can lead to 
injury in radical neck dissection. Nor- 
mally, the superior contribution (C-5 
and C-6), together with the scalene 
muscles, are tightly enclosed by the 
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deep prevertebral layer of cervical fas- 
cia in the lower neck. This anatomical 
arrangement permits easy blunt dis- 
section of the inferior cleavage plane. 
If this surgical plane does not separate 
easily, caution should be exercised that 
an anomalous structure may traverse 
the space. Elevation of the posterolat- 
eral portion of neck contents should be 
performed with caution. Sharp dissec- 
tion is necessary to define an uncom- 
mon, but potentially significant, aber- 
ration of the BP. After the upper di- 
visions to the BP have been fully 
exposed, and there is assurance that a 
redundant segment of the superior 
(C-5) division contribution to the BP is 
not present, the standard technique 
may be employed to isolate the neck 
dissection contents. 
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A Technique to Treat Wrestler's 
Auricular Hematema 


To the Editor.—Having r2ad with in- 
terest the article by Schuller et al! 
concerning the treatment of wrestler’s 
auricular hematoma, we would like to 
briefly report our experience with this 
pathologic condition of the pinna. 

Our series consisted mainly of alco- 
holics, alienated people living in hos- 
pice, or patients with am occasional 
auricular hematoma. Mcst of these 
patients are uneooperative and con- 
ventional pressure dressings applied 
over the auricle are usually impracti- 
cal. 

In our experience, avricular he- 
matoma decompression by needle as- 
piration or by simple incision, with or 
without curettage, is frequently inef- 
fective, resulting in hemetomal reoc- 
currence. 

Consequently, with inereasing ex- 
perience, we developed the following 
technique, whick is now our therapy 
of choice for auricular hematoma 
drainage: (1) Anestaetize the skin 
overlying the kema:omz, generally 
the lateral auricular surface. (2) 
Make a triangular incision, 1X 
1X05 em, directly over the he- 
matoma. Excise and discard the re- 
sulting cutaneoperichondrial trian- 
gle. (3) Suction the hematoma and 
perform curettage en the necrotic 
cartilage, usually found within the 
cavity. (4) Apply a simple, noncom- 
pressive dressing anc administer an- 
tibiotic treatment fcr gram-positive 
and gram-negative bacteria. 

The large incision ensures thorough 
hematoma! drainage, as well as evacu- 
ation of necrotic cartilage remnants 
through the auricular window during 
the following 3 to 4 days. Near-total 
closure of the lesion is observed within 
5 days, whereas complete healing, al- 
most without апу scarring and defor- 
mity, is seen 3 weeks subsequently. 

This technique was apolied in the 
treatment of 22 aurides since 1983. 

Spontaneous  reaccummlation of 
fluid was found orly when too small an 
excision was performed. Spontaneous 
resolution occurred following reexci- 
sion and enlargement of the triangular 
draining window perimeter. 

The ‘stitch dressirg practiced by 
the authors, using a soft dental roll 
for 2 weeks, seems to us cumber- 
some, particulam for огоЃеѕѕіопа] 
wrestlers. We believe that our tech- 
nique is appropriate for wrestlers as 


well, by avoiding unclean dressings 
that possess a high potential for in- 
fection. 

Our therapeutic approach is simple, 
does not require an operating room 
setting, and the postoperative follow- 
up is quite short. In most cases, there 
was no recurrence and the cosmetic 
auricular appearance was more than 
satisfactory. 

YuvaL ZOHAR, MD 

MICHAEL STRAUSS, MD 

Department of Otolaryngology 
Head and Neck Surgery 

Golda Medical Center 

Hasharon Hospital 

PO Box 121 

Petah-Tiqva, Israel 


1. Schuller DE, Dankle SD, Strauss RH. A 
technique to treat wrestler's auricular hematoma 
without interrupting training or competition. 
Arch Otolaryngol Head Neck Surg. 1989;115:202- 
206. 


Adenoidectomy for Secretory 
Otitis Media 


To the Editor. —l am writing this let- 
ter in reference to the article by David 
F. Austin, MD, entitled “Айе- 
noidectomy for Secretory Otitis 
Media.” 

While I have significant respect for 
Austin’s clinical experience over the 
years, this article does not support his 
contention that adenoidectomy is the 
treatment for secretory otitis media. 
The study of 31 children is very poorly 
documented. There is no mention of 
age, otoscopic examination of the ears, 
findings at the time of myringotomy 
and tube placement, preoperative 
medical management, or reason for 
tonsillectomy and adenoidectomy. The 
mean follow-up of 1.9 months is inad- 
equate in managing chronic otitis me- 
dia with effusion. 

The private series of 425 children, 
while interesting, does not provide any 
further documentation of the benefit 
of tonsillectomy and adenoidectomy on 
chronic otitis media with effusion. 
While I agree that adenoid pathology 
may contribute to ear disease, I do not 
believe that adenoidectomy alone or 
with tonsillectomy should serve as the 
first surgical treatment for this dis- 
ease when medical management has 
failed. Unless there are specific indica- 
tions for removal of tonsils, I disagree 
with the automatic addition of tonsil- 
lectomy to the adenoidectomy proce- 
dure in treating ear disease. While 
Austin mentions all the sequelae of 
tympanostomy tube placement, he did 
not mention the significant morbidity 
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and mortality of tonsillectomy and 
adenoidectomy. In our practice, many 
of the patients with chronic otitis me- 
dia with effusion who have failed med- 
ical management are often under 2 
years of age; the morbidity and mor- 
tality of a tonsillectomy and ade- 
noidectomy on a child that age are 
significantly more than those associ- 
ated with tympanostomy tube place- 
ment. 

I thank Austin for reminding us that 
adenoids do play a role in the cause of 
chronic otitis media with effusion, but 
I would not want this article to serve as 
a justification for the routine recom- 
mendation of adenoidectomy or ade- 
notonsillectomy as the first surgical 
treatment. 

STEVEN D. HANDLER, MD 
Philadelphia, Pa 


1. Austin DF. Adenoidectomy for secretory 
otitis media. Arch Otolaryngol Head Neck Surg. 
1989;115:936-939. 


In Reply.—l thank Handler for his 
comments. He is essentially correct in 
each of his points. I think, however, 
that he misinterpreted the thrust of 
my essay. It is my feeling that frequent 
or chronic catarrhal otitis is a local 
manifestation of a global problem with 
catarrhal disease of the upper respira- 
tory tract and, as such, treatment 
should be globally directed. It was not 
my intention to lead the reader to the 
belief that adenoidectomy is the treat- 
ment for this problem, but only that, 
when appropriately selected, it is an 
important part of the global treat- 
ment. Other items in this overall ap- 
proaeh such as nutritional support, 
immunology, autoinflation of the ear, 
and nasal hygiene were also discussed 
in the article. 

The second point that I wished to 
convey was that, when performed, 
adenoidectomy was effective in ridding 
the ear of effusion over the long term, 
so that it is usually not necessary to 
combine the procedure with the inser- 
tion of ventilation tubes. I will concede 
that morbidity exists for these proce- 
dures and that they need to be properly 
indicated. As for combining tonsillec- 
tomy with adenoidectomy, I agree that 
tonsil removal should be appropriately 
indicated. It is extremely rare that 
those patients needing adenoidectomy 
do not have chronic deep tonsillar in- 
fection. I have had these tissues rou- 
tinely examined histologically and this 
concurrence has been routinely dem- 
onstrated. 

DaviD F. Austin, MD 
Chicago, Ill 
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PATHOLOGIC QUIZ CASE 1 


Yuval Zohar, MD, Yoav P. Talmi, MD, Rivkah Gal, MD, Yehuda Finkelstein, MD, Marisa Halpern, MD, Petah Tikvah, Israel 


A 38-year-old woman was admitted 
to our department of otolaryngology 
for evaluation of a mass on the right 
side of the pharynx of 4 weeks’ dura- 
tion. The patient also complained of 
fullness in her right ear for the previ- 
ous 2 months, During the perioral ex- 
amination, a smooth, firm, nontender 
mass was seen, displacing the lateral 
pharyngeal wall (Fig 1). No cervical 


lymph nodes were palpable, and no 
pathologic conditions of the cranial 
nerve were seen. The right eardrum 
was atrophic with clear fluid behind it. 
Endoscopic examination showed com- 
plete obstruction of the right side of 
the orifice of the eustachian tube. The 
rest of the physical examination and 
routine blood tests showed normal re- 


_ sults. A chest roentgenogram was nor- 


PATHOLOGIC QUIZ CASE 2 


mal. The patient’s computed tomo- 
graphic scan is shown in Fig 2. The pa- 
tient underwent excision of the tumor 
via a lateral cervical approach. The le- 
sion did not adhere to adjacent struc- 
tures and was dissected without diffi- 
culty. The postoperative course was 
uneventful. Histologic sections dem- 
onstrated the pattern seen in Fig 3. 
What is your diagnosis? 


Jay F. Piccirillo, MD, Steven M. Parnes, MD, Albany, NY 


A 29-year-old man presented with a 
reddish, nonpulsatile mass behind the 
tympanic membrane and conductive 
hearing loss. In addition, the patient 
had an ipsilateral facial paralysis. The 
rest of the head and neck examination 
showed normal findings. A computed 
tomographic scan revealed a soft- 
tissue density in the middle ear space 
consistent with tumor or infection. 
Fine-needle aspirate consisted only of 


blood and blood elements. Two years 
earlier, the patient presented with 
ophthalmoplegia and vertebral body 
compression. A mass was identified in 
the sella turcica with extension into 
the cavernous sinus. A biopsy speci- 
men of this mass was obtained, and the 
patient received directed radiother- 
apy. Several additional lesions subse- 
quently were identified. These lesions 
involved the scapula, iliac crest, sev- 
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eral vertebral bodies, and temporal 
lobe. Radiation therapy was adminis- 
tered with good local results. An ex- 
ploratory tympanotomy (Fig 1) and 
biopsy of the middle ear mass was 
performed. The histologic configura- 
tion of the middle ear mass is shown in 
Figs 2 and 3. 
What is your diagnosis? 
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Pathologic Diagnosis: Benign 
schwannoma of the parapharyngeal 
space. 


The parapharyngeal space is in the 
superior aspect of the neck beneath the 
ramus of the mandible, the parotid 
gland, and the sternocleidomastoid 
muscle. Only after a mass has attained 
considerable size can a bulge of the 
lateral pharyngeal wall be clinically 
detected. 

A benign schwannoma occupying 
the parapharyngeal space was first 
described by Figi in 1933.' The term 
schwannoma describes a nerve sheath 
tumor arising from  perineural 
Schwann cells. The term meurilem- 
тота is interchangeable. Schwanno- 
mas are among the more common neo- 
plasms of the parapharyngeal space, 
and rank second? and third^* to parotid 
and minor salivary gland tumors, re- 
spectively. Schwannomas comprise 
11.5955 to 22.5%? of the tumors of the 
parapharyngeal space. Malignant 
schwannomas are extremely rare. 

The parapharyngeal space can be 
divided into the following three com- 
partments by its facial planes: an an- 
terior, prestyloid compartment; a pos- 
teriolateral  retrostyloid compart- 
ment; and a medial retropharyngeal 
compartment. The prestyloid space 


Clinical and Pathologic Diagnosis 
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contains, among other structures, the 
lingual, inferior dental, and auricu- 
lotemporal nerve. The retrostyloid 
space contains the four caudal cranial 
nerves (ninth through twelfth) and the 
cervical sympathetic chain. Although 
schwannomas may arise from any 
nerve sheath,’ the vagus and sympa- 
thetic trunk are more commonly 
involved.2*’ Arteriography and tomog- 
raphy were of value in defining the lo- 
cation and extent of these tumors.”’ 
Computed tomography is now a supe- 
rior diagnostic imaging technique, 
demonstrating enhancement in cases 
of neurogenic tumors.** 

Benign schwannomas are typically 
grayish tan, firm, and encapsulated. 
The nerve of origin is often found to be 
in close proximity to the capsule. Cys- 
tic degeneration and hemorrhage are 
characteristic. They result in a soft, 
yellow-to-red lesion. Histologically, 
schwannomas possess two patterns: 
Antoni A and Antoni B.’ Antoni A is 
defined as a pattern of closely packed 
cells with spindle-shaped nuclei re- 
sembling Schwann cells. They are ar- 
ranged in parallel rows, producing the 
typical “palisading effect” (Fig 3). The 
other type is Antoni B, which is a loose 
cellular network with a myxoid or 
edematous stroma. The cells are of 
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variable size and are associated with 
intercellular vacuoles. Necrosis, hem- 
orrhage, and inflammation can be 
found. 

Conservative surgical removal is the 
treatment of choice. The trend is to 
avoid transoral removal,’ and achieve 
good exposure by an external neck 
incision2“” Postoperative complica- 
tions are infrequent but may inelude 
Horners syndrome and vocal 
paralysis.*“ 
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Pathologic Diagnosis: Mesenchymal 
chondrosarcoma. 

Mesenchymal chondrosarcoma of 
the head and neck is a malignant 
tumor of bone. Ё is a variant of chon- 
drosarcoma and occurs bcth in skeletal 
and nonskeletal form. It was first de- 
scribed by Lichtenstein amd Bernstein 
in 1959.' It rarely affects long bones, 
but it is rather more common in facial 
bones and ribs.” 

Histologically, the tumor presents 
with elements of malignant cartilage 
and undifferentiated s:roma? The 
hallmark is the presence of sheets of 
highly undifferentiated small oval or 
round cells alternating with easily rec- 
ognizable cartilaginous material. The 
undifferentiated cells contain а domi- 
nant, hyperchrematic mucleus and 
scant cytoplasm In some areas, the 
cartilaginous foci are dcminant and 
have characteristics of malignant car- 
tilage. There is a tendency of the un- 
differentiated ceils to arrange them- 
selves about vascular spaces. This of- 
ten leads to a misdiagnosis of 
hemangiopericytoma. Feci within 
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mesenchymal chondrosarcoma may 
also resemble reticulum cell sarcoma, 
Ewing’s sarcoma, or lymphoma. 

The histogenesis is unclear. The hy- 
pothesis is that the undifferentiated 
mesenchymal cells are part of a pre- 
cartilage mesenchyme.’ This tumor 
fits into the category of primitive mul- 
tipotential primary sarcoma of bone. 

Ordinary chondrosarcoma are dif- 
ferent for three histological reasons. 
The cellular zones of the chondrosar- 
coma blend more gradually into the 
chondroid island. The cells are typi- 
cally much larger. There is greater 
pleomorphism within the chondroid 
zone of the chondrosarcoma. 

This is a very rare tumor, with a 
male-to-female ratio of 2:1. The aver- 
age age at presentation is 33 years. 
Reports list the head and neck region, 
ribs, and vertebral bodies as the most 
frequent site of osseous origin. Of the 
third of cases that are nonosseous, the 
majority are in the head and neck— 
principally the orbit. АП patients have 
been reported to have died of their 
disease. Like melanoma, no patient 


with mesenchymal chondrosarcoma 
can be cured of his or her disease. 
There is a latent period for local re- 
currence, and metastatic spread is 
quite common. 

Surgical excision is the primary 
mode of therapy. Because of its predi- 
lection for the head and neck region, 
surgical resection is oftentimes not 
possible. Radiation therapy may be 
used in a primary or adjunctive mode. 
Chemotherapy is used in a palliative 
fashion. 
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News and Comments 


Microscopic Endolaryngeal Surgery: A 
Continuing Medical Education Course.— 
The Office of Continuing Medical Edu- 
cation of The University of Michigan 
Medical School Ann Arbor is sponsor- 
ing an upcoming course entitled “Mi- 
croscopic Endolaryngeal Surgery: New 
and Advanced Techniques of Diagno- 
sis and Treatment.” The course will be 
held from May 17 through 19, 1990, at 
the Towsley Center, Ann Arbor, Mich. 
Sponsored by the Department of Oto- 
laryngology-Head and Neck Surgery 
of The University of Michigan Medical 
School, the course is designed to show 
by lecture and hands-on demonstra- 
tion the newest clinical techniques for 
diagnosing disturbances of the voice 
and how to treat these disorders. The 
techniques include larynx-endoscopic, 
laser and open procedures. The course 
directors are Michael Rontal, MD, and 
Eugene Rontal, MD, Department of 
Otolaryngology-Head and Neck Sur- 
gery. There will be 34 hours of con- 
tinuing medical education credit of- 
fered. For further information, con- 
tact Gayle Fox, Program Assistant, 
Office of Continuing Medical Educa- 
tion, G-1100 Towsley Center-Box 0201, 
The University of Michigan Medical 
School, Ann Arbor, MI 48109-0201; 
(313) 763-1400. 


Workshop.—Vanderbilt University 
School of Medicine, Nashville, Tenn, is 
sponsoring a tutorial and workshop 
entitled “Intraoperative Monitoring of 
the Auditory System and Facial 
Nerve,” which will be held from March 
9 through 11, 1990, and October 12 
through 14, 1990. This continuing med- 
ical education course is sponsored by 
the Department of Otolaryngology. 
For further information, contact Mar- 
sha Bain, Continuing Medical Educa- 
tion Course Director, Vanderbilt Con- 


tinuing Medical Education, CCC-5326 
MCN, Nashville, TN 37232; (615) 322- 
4030. 


International Course on Magnetic Res- 
onance Imaging.—The Departments of 
Radiology and Medical Studies of the 
Riyadh (Saudi Arabia) Armed Forces 
Hospital and The Cleveland (Ohio) 
Clinic Education Foundation are 
jointly sponsoring their Third Course 
on Magnetic Resonance Imaging, from 
October 14 through 17, 1990. This 
course will provide an overview of this 
technology and the basic principles 
and current and future applications of 
magnetic resonance imaging in the 
whole body. Participants will share in 
small-group workshops and will have 
access to a large teaching file. There 
will be 30 hours of Category 1 credit 
offered. For further information, con- 
tact Department of Medical Studies, 
Armed Forces Hospital, PO Box 7897, 
Riyadh 11159, Kingdom of Saudi Ara- 
bia; 9661 477 7714, extension 2289 or 
2269; fax, 9661 477 7194 or 9661 477 
9168. 


Course in Advanced Otolaryngology.— 
The Seventh Cambridge Course in 
Advanced Otolaryngology, Corpus 
Christi College, Cambridge, England, 
will be held from July 9 through 18, 
1990. Among the topics that will be 
discussed are cochlear implants, Me- 
niere’s disease, open and closed mas- 
toidectomy, acoustic neuroma, radiol- 
ogy, rhinoplasty, and head and neck 
surgery. For further information, con- 
tact Mr D. A. Moffat, ENT Depart- 
ment, Addenbrooke’s Hospital, Hills 
Road, Cambridge, CB2 2QQ, England. 


Annual Meeting.—The Virginia Soci- 
ety of Otolaryngology-Head and Neck 
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Surgery will hold its annual meeting 
from April 19 through 21, 1990, at the 
Radisson Mark Plaza Hotel, Alexan- 
dria, Va. Guest speakers will be Roy B. 
Sessions, MD, and Charles Gross, MD. 
For further information, contact 
Donna H. Scott, 4205 Dover Rd, Rich- 
mond, VA 23221; (804) 353-2721. 


Continuing Medical Education Pro- 
gram in Oral Medicine.—On May 11 and 
12, 1990, The Cleveland (Ohio) Clinic 
Foundation will sponsor a continuing 
medical education program entitled 
“Oral Medicine Update for Medical 
and Dental Practitioners.” This course 
has been approved for Category 1 
credit and will be held in Bunts Audi- 
torium at The Cleveland Clinic. For 
further information, contact The 
Cleveland Clinic Educational Founda- 
tion, Department of Continuing Edu- 
cation, 9500 Euclid Ave, TT31, Cleve- 
land, OH 44195-5241; 444-5696 (local); 
(800) 762-8172 (Ohio); (800) 762-8173 
(outside Ohio). 


International Symposium on Meniere’s 
Disease.—The Bárány Society and 
Chang Gung Memorial Hospital, 
Taipei, Taiwan, are cosponsors of a 
symposium on the topic of Meniere’s 
disease. This symposium will be held in 
Taipei on May 23, 1990, as a pre- 
Congress satellite meeting of the 16th 
Bárány Society Meeting, Tokyo, Japan, 
from May 28 through 30, 1990. For 
further information, contact Miss Mia 
Lin, Secretariat, International Sympo- 
sium on Meniere's Disease, Adminis- 
tration Center, Chang Gung Memorial 
Hospital, 199 Tun-Hwa N Rd, Taipei, 
Taiwan, 10591, Republic of China; (02) 
7135211, extension 3211; telex, 11246 
(attention, Secretariat, International 
Symposium on Meniere’s Disease). 
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Function 


VistaVision” is the lightest, 
most convenient sinus 
endoscopy camera available. 


Designed Specifically for Sinus 
Endoscopy surgery, VistaVision 
offers a camera head that is small, 
light, and balanced for ease of use. 
It’s built to help you, not hinder you. 


Built Simpler, with a built-in beam 
splitter and preset focus and image 
alignment. It's also virtually fog-free. 


Easy to Operate, because the 
camera does most of the technical 
work for you. Controls are simple and 
clearly marked. The light source and 
camera work together, automatically 
adjusting light intensity. 


All the Accessories You Need, 
from a single, reliable source. Every- 
thing from recorders to monitors, 
printers to light sources . . . all 
designed to meet the demands of 
medical application. 


ISTA 
ISION' 


Now you can see— 
and feel—the difference. 


For more information, ask your Smith & 
Nephew Richards Representative, or con- 
tact us at 1450 Brooks Road, Memphis, 
TN 38116, 1-800-821-5700. For orders, 
call 1-800-238-7538. 


| SONESOHNEC | шышы 
e 


Smiths? Nephew RICHARDS 
ПИР НИТ: а NENNEN 


VistaVision is a trademark of Smith & Nephew Richards Inc. 


62-11822 








WHEN ANTIHISTAMINE THERAPY IS NOT ENOUGH... 


OVER ANTIHISTAMINES... 





Allen $ Hanburys* 


a world leader in respiratory care 
ResearchTriangle Park, NC 27709 





Unlike antihistamines, BECONASE acts directly on the 
inflammatory component, providing your allergy patient with 
symptomatic relief of seasonal and perennial rhinitis. 

More effective than astemizole for nasal symptoms? more 
effective than terfenadine for breakthrough nasal symptoms 
on high pollen count days** 


Safety established for long-term use*t 

For more information on the use of BECONASE for the 
relief of seasonal and perennial rhinitis, dial 1-800-334-0089 
(Monday through Friday, 8AM to 4:30PM, EST). 


| BECONASE го: AEROSOL 


TE) VE DIPROPIONATE, USP) 


ALSO AVAILABLE: 
NASAL SPRAY 004295 
(BECLOMETHASONE DIPROPIONATE, MONOHYDRATE) 






“In two-out of four measures of nasal symptoms, P « 0.01 
See WARNINGS and PRECAUTIONS in Brief Summary of Prescribing Information on next page. tCalculated on the dried basis 


Please consult Brief Summary of Prescribing Information on next page 


Весопаѕе" Inhalation Aerosol BRIEF SUMMARY 
I san рузона dipropionate, USP) 
or Nasal Inhalation Only 


Beconase AQ* Nasal Spray, 0.042%* SHAKE WELL BEFORE USE. 
(beclomethasone dipropionate, monohydrate) 
‘Calculated on the dried basis, For Intranasal Use Only. 





The following is a brief summary only. Before prescribing, see complete prescribing information in Beconase* 
Inhalation Aerosol and Beconase AQ* Nasal Spray product labeling 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of either preparation contraindicates its use 


WARNINGS: The replacement of a systemic corticosteroid with Beconase® Inhalation Aerosol or Beconase AQ* 
Nasal Spray can be accompanied by signs of adrenal insufficiency. 

Careful attention must be given when patients previously treated for нон periods with systemic cortico- 
steroids are transferred to Beconase Inhalation Aerosol or Beconase AQ Nasal Spray. This is particularly important 
in those patients who have associated asthma or other clinical conditions where too rapid a decrease in systemic 
corticosteroids may cause a severe exacerbation of their symptoms 

Studies have shown that the combined administration of alternate-day prednisone systemic treatment and 
orally inhaled beclomethasone increases the likelihood of hypothalamic-pituitary-adrenal (HPA) suppression 
compared to a therapeutic dose of either one alone Therefore, Beconase Inhalation Aerosol and Beconase AQ 
Nasal Spray treatment should be used with caution in patients already on alternate-day prednisone regimens for 
any disease 

If recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly sensitive or 
predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may occur, including very 
rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If such changes occur, Beconase 
inhalation Aerosol and Beconase AQ Nasal Spray should be discontinued slowly consistent with accepted proce 
dures for discontinuing oral steroid therapy. 


PRECAUTIONS: General: During withdrawal from oral steroids, some patients may experience symptoms of 
withdrawal, eg, joint and/or muscular pain, lassitude, and depression 

Rarely, immediate hypersensitivity reactions may occur after the intranasal administration of beclomethasone. 

Extremely rare instances of wheezing, nasal septum perforation, and increased intraocular pressure have been 
reported following the intranasal application of aerosolized corticosteroids Although these have not been 
observed in clinical trials with Beconase AQ® Nasal Spray, vigilance should be maintained 

in clinical studies with beclomethasone dipropionate administered intranasally, the development of localized 
infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an infection 
develops, it may require treatment with appropriate local therapy or discontinuation of treatment with Beconase* 
Inhalation Aerosol or Beconase AQ Nasal Spray. 

If persistent nasopharyngeal irritation occurs, it тау be an indication for stopping Beconase AQ Nasal Spray 

Beclomethasone dipropionate is absorbed into the circulation. Use 0! excessive doses of Beconase Inhalation 
Aerosol or Beconase AQ Nasal Spray may suppress HPA function 

Beconase Inhalation Aerosol and Beconase AQ Nasal Spray should be used with caution if at all, in patients with 
active or quiescent tuberculous infections of the respiratory tract; untreated fungal, bacterial, or systemic viral 
infections; or ocular herpes simplex 

For either preparation to be effective in the treatment of nasal polyps, the aerosol or spray must be able to enter 
the nose. Therefore, treatment of nasal polyps with these preparations should be considered adjunctive therapy 
to surgical removal and/or the use of other medications that will permit effective penetration of these preparations 
into the nose. Nasal polyps may recur after any form of treatment 

As with any long-term treatment, patients using Beconase Inhalation Aerosol or Beconase AQ Nasal Spray over 
several months or longer should be examined periodically for possible changes in the nasal mucosa 

Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced recent 
nasal septal ulcers, nasal surgery. or trauma should not use a nasal corticosteroid until healing has occurred 

Although systemic effects have been minimal with recommended doses, this potential increases with excessive 
doses. Therefore, larger than recommended doses of Beconase Inhalation Aerosol and Beconase AQ Nasal Spray 
should be avoided 
Information for Patients: Patients being treated with Beconase Inhalation Aerosol or Beconase AQ Nasal Spray 
should receive the following information and instructions. This information is intended to aid in the safe and effec- 
tive use of medication. It is not a disclosure of all possible adverse or intended effects Patients should use these 
preparations at regular intervals since their effectiveness depends on thew regular use. The patient should take 
the medication as directed. It is not acutely effective, and the prescribed dosage should not be increased. Instead, 
nasal vasoconstrictors or oral antihistamines may be needed until the effects of Beconase Inhalation Aerosol or 
Beconase AQ* (beclomethasone dipropionate, monohydrate) Nasal Spray are fully manifested. One to two weeks 
may pass before full relief is obtained. The patient should contact the doctor if symptoms do not improve, or if the 
condition worsens, or if sneezing or nasal irritation occurs. For the proper use of either unit and to attain maximum 
improvement, the patient should read and follow carefully the patient's instructions section of the package insert 
Carcinogenesis, Mutagenesis, Impairment о! Fertility: Treatment of rats for a total of 95 weeks, 13 weeks by 
inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity. Mutagenic studies have 
not been performed 

Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following treatment 
by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with beclomethasone 
dipropionate by the inhalation route 
Pregnancy: Teratogenic Effects: Pregnancy Category C: Like other corticoids, parenteral (subcutaneous) beclo- 
methasone dipropionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given 
in doses approximately ten times the human dose. In these studies, beclomethasone was found to produce fetal 
resorption. cleft palate, agnathia, microstomia, absence of tongue delayed ossification, and agenesis of the 
thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone dipropionate was 
administered by inhalation at ten times the human dose or orally at 1,000 times the human dose. There are no 
adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be used during 
pregnancy only if the potential benefit justifies the potential risk to the fetus 

Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticosteroids during 
pregnancy. Such infants should be carefully observed 
Nursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human milk, Because other 
corticosteroids are excreted in human milk, caution should be exercised when Beconase (beclomethasone dipro 
pionate, USP) inhalation Aerosol or Beconase AQ Nasal Spray is administered to nursing women 
Pediatric Use: Safety and effectiveness in children below 6 years of age have not been established 


ADVERSE REACTIONS: in general, side effects in clinical studies with both preparations have been primarily 
associated with irritation of the nasal mucous membranes 

Extremely rare instances of wheezing, nasal septum perforation, and increased intraocular pressure nave been 
reported following the intranasal administration of aerosolized corticosteroids (see PRECAUTIONS) 

Rare cases of immediate and delayed hypersensitivity reactions, including urticaria angioedema, rash, and 
bronchospasm, have been reported following the oral and intranasal inhalation and administration of 
beclomethasone 

Beconase* Inhalation Aerosol: Adverse reactions reported in controlled clinical trials and long-term open 
studies are described below. Sensations of irritation and burning in the nose (11 per 100 patients) following the use 
of Beconase Inhalation Aerosol nave been reported. Also, occasional sneezing attacks (10 per 100 adult patients) 
have occurred immediately following the use of the intranasal inhaler. This symptom may be more common in 
children. Rhinorrhea may occur occasionally (1 per 100 patients) 

Localized infections of the nase and pharynx with C albicans have occurred rarely (see PRECAUTIONS) 

Transient episodes of epistaxis have been reported in 2 per 100 patients. Ulceration of the nasal mucosa has 
been reported rarely. 

Systemic corticosteroid side effects were not reported during controlled clinical trials. If recommended doses 
are exceeded, however, or if individuals are particularly sensitive, symptoms of hypercorticism, ie, Cushing's 
syndrome, could occur 

Beconase AQ* Nasal Spray: Adverse reactions reported in controlled clinical trials and open studies are 
described below. 

Mild nasopharyngeal irritation has been reported in up to 24% о! patients treated, including occasional sneezing 
attacks (about 4%) occurring immediately following use of the spray. In patients experiencing these symptoms, 
none had to discontinue treatment. The incidence of transient irritation and sneezing was approximately the same 
in the group of patients who received placebo in these studies, implying that these complaints may be related to 
vehicle components of the formulation 

Fewer than 5 per 100 patients reported headache, nausea, or lightheadedness. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea, or tearing eyes 


OVERDOSAGE: information concerning possible overdosage and its treatment appears in the full prescribing 
information. RB2-1006 March 1989 





REFERENCES: 1. Kaliner MA, Pathogenesis of the late phase reaction and the mechanisms of action of cortico 
steroids in the treatment of allergic diseases. N Eng! Reg Allergy Proc. 19867(3)1-5. 2. Juniper EF, Kline РА, Har- 
greave FE, Dolovich J. Comparison of beclomethasone dipropionate aqueous nasal spray, astemizole, and the 
combination in the prophylactic treatment of ragweed pollen-induced rhinoconjunctivitis. J Allergy Clin Immunol. 
1989:83(3)'627-633. 3. Salomonsson P Gottberg L, Heilborn H. Norrlind К, Pegelow K-O Efficacy of an oral anti 
histamine, astemizole, as compared to a nasal steroid spray in hay fever. Allergy 198843(3):214 218. 4. Beswick 
KBJ. Kenyon GS. Cherry JR. A comparative study of beclomethasone dipropionate aqueous nasal spray with ter 
fenadine tablets in seasonal allergic rhinitis. Curr Med Res Opin. 1985;9(8):560-567. 5. Knight A, Kolin A. Long term 
efficacy and safety of beclomethasone dipropionate aerosol in perennial rhinitis. Ann Allergy 1983,50(2):81-84 
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1-800-426-2873 
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CLASSIFIED INFORMATION 

The classified rate is $ .50 per word for one (1) issue. 
If you place your ad fer three (3) or more issues, the 
cost is $1.35 per word, per issue. Minimum ad 20 
words. The elassified display rateis $50 per column 
inch, minimum ad ane (1) column inch. For three (3) 
or more issues, the rate is $45 per column inch, per 
issue. Each issue closes the 25th of the month, one 
month preceding cover date (ie. our November 
issue closes September 25tn.). For additional infor- 
mation call: National E90-237-9851; Florida 800-553- 
8288; Local 813-443-7566. 


Send your ad сору and payment to: 
archwes of 
Otolaryngology — 
Head Neck Surgery 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 


Pro fessional Opportunities 


Otolarvngologist 


BC/BE — Associate 
with well-established 
31-MD malti-specialty 
group, located 45 miles 
frem San Francisco 
and 20 minutes from 
Napa Valley in 
grewing community 
serving 140,000. 
Patients include both 
fee-for-service and 


prepaid health plan. 


Attractive 
compensation and 
benefits. Malpractice 
provided. 


Send CV to: 


Dominic Scolaro 
Caller Box 4020 
Fairfield, CA 
94533-0410 
(707) 426-3911 


WALNUT CREEK, CALIFORNIA — We are seeking 
a BC/BE general otolaryngologist to join three- 
person department. High-growth, white collar sub- 
urban Bay area. Риу referred, broad spectrum 
practice. Experienceaor 1990 graduate considered. 
For more information, please send CV to: Glenn 
Schneider, MD, The Permanente Medical Group, 
Inc., 1425 South Mam Street, Walnut Creek, CA 
94596. EOE. 

































Professional Opportunities 


OTOLARYNGOLOGIST — BC/BE to join main 
branch of thirty-five physician, multi-specialty 
group. Excellent clinic and hospital facilities. Very 
competitive salary and benefit package. Excellent 
opportunity. Good hunting, fishing. Good schools, 
a beautiful place to raise a family. Call Executive 
Administrator collect, (701) 857-0236. Or write: Med- 
ical Arts Clinic, P.C., P.O. Box 1489, Minot, ND 
58702-1489. 


OTOLARYNGOLOGIST 
Board-certified or Board-eligible 
Otolaryngologist to join a busy, 
young, established solo practitioner 
in a growing community with 
excellent schools, housing and all 
recreational activities. Modern, well- 


equipped office located 60 miles 
southeast of Chicago. 


Competitive salary and benefits. 
Please send curriculum vitae to: 
Mohammad K. Arab, MD, F.A.C.S. 


1300 State Street, Suite 2C 
LaPorte, IN 46350 





OUTSTANDING NEW OPPORTUNITY. City under- 
served in otolaryngology. Full service hospital. 
Excellent staff. Nice geography. Generous financial 
arrangements. Reply: Box $402, c/o AOTO. 


NORTHEASTERN Pennsylvania/Poconos — 
66 physician, multi-specialty group seeks second 
BE/BC otolaryngologist. Salary with incentive, 
excellent benefit package. CV to: Richard Somma, 
MD, Geisinger Medical Group, 1010 East Mountain 
Drive, Wilkes-Barre, PA 18702. 








— BOULDER, COLORADO — 
Opportunity to join solo practice with 
option to take over practice within two 
years. General ENT practice with 
emphasis on facial cosmetic surgery. 
Advantages: University of Colorado, fish- 
ing, skiing in Rocky Mountains. Contact: 
Richard E. Padrnos, MD 


2800 Folsom, Suite A 
Boulder, CO 80304 © (303) 443-6240 





EXCITING PRACTICE OPPORTUNITY — Dynamic 
ENT practice in Allentown, Pennsylvania seeks a 
well-qualified associate. Please send resume to: 
Robert D. Strauss, MD, 3050 Oaklea Lane, Allen- 
town, PA 18103. 


OTOLARYNGOLOGIST 
Durham, North Carolina 


Private Eye, Ear, Nose and Throat Hospital and Clinic 
in Piedmont, North Carolina looking for fourth oto- 


laryngologist in busy private practice with academic 
affiliation. Prefer otology background. Please send 
Curriculum vitae or call: Charles H. Mann, MD, Depart- 
ment of Otolaryngology, McPherson Hospital, 1110 
West Main Street, Durham, NC 27701. (919) 682-9341 








77 PHYSICIAN MULTI-SPECIALTY group seeks 
BC/BE ENT physician. Excellent fringe benefits. 
Full association possible within three years. This 
group is located in the far western suburbs of 
Chicago in an area offering excellent schools, hous- 
ing and recreational facilities. Send CV to: Box 8403, 
c/o AOTO. 
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Clearwater, Florida 34617. Our telephone numbers are: National 800-237-9851; in Florida 800-553-8288; Local 813-443-7666. Please do 
not send ciassified ads, payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writin 
,c/0 AOTO, P.O. Box 1510, Clearwater, Florida 34617. We aren 
mail sent in care of Archives of Otolaryngology. 
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ot permitted to divulge the identity of advertisers who wish their 


Professional Opportunities 


BC/BE OTOLARYNGOLOGIST for private practice 
in a thriving midwest town. This town preserves 
small town spirit while remaining open to the pro- 
gressive atmosphere of a metropolitan area. Easy 
access to Little Rock, Memphis and St. Louis. Total 
compensation package in excess of $250,000. For 
additional information contact: Martin Rosenberg, 
Galen Associates, P.O. Box 617, Jensen Beach, FL 
34958-0617. Or call: (407) 334-1057. 


Faculty Positions 


OTOLARYNGOLOGIST (head and neck oncologic 
and reconstructive surgery). Unlimited practice and 
research opportunities in active, high volume, multi- 
disciplinary head and neck cancer program in 
university-based hospitals. Exceptional life style 
and investment opportunities in sun belt community 
at assistant, associate or professor level; salary 
commensurate with appointment. Applicants should 
have major interests in reconstruction and exentera- 
tion in patients with head and neck cancer, as well as 
interest in general otolaryngology. Send CV to: J. 
Gail Neely, MD, Chairman, Department of Otorhino- 
laryngology, University of Oklahoma Health Scien- 
ces Center, P.O. Box 26901, Oklahoma City, OK 
73190. Telephone: (405) 271-5504. Equal opportuni- 
ty employer. 


NORTHERN CALIFORNIA 


The Permanente Medical Group, a growing 
multispecialty group, is recruiting physicians 
in а variety of specialties for positions 
throughout our beautiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilities, 


Members of our large, multispecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and life insurance, anda 
substantial retirement program. 


To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc, 1814 
Franklin, 4th Floor, Oakland, California 
94612. (415) 987-4949. We are an equal 
opportunity employer. 


KAISER PERMANENTE 
Good People. Good Medicine. 




























Faculty Positions 
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OTOLARYNGOLOGIST — Department of Otolaryn- 
gology-Head and Neck Surgery, University of Illi- 
nois College of Medicine at Chicago, is seeking a 
board-certified or -eligible otolaryngologist for its 
full-time academic staff at the assistant professor 
level (tenure-track). Research experience is manda- 
tory, and success at obtaining grant support as a 
principal investigator is highly desirable. This 
faculty member also provides direction for the ENT 
service at Cook County Hospital. For fullest consid- 
eration, please apply by February 1, 1990. Position 
to begin July 1, 1990. Send CV to: Edward L. Apple- 
baum, MD, Department Head, Department of 
Otolaryngology-Head & Neck Surgery, 1855 West 
Taylor Street, Chicago, IL 60612. The University of 
Illinois is an equal opportunity/affirmative action 
employer. 


PEDIATRIC OTOLARYNGOLOGIST — Unlimited 
practice and research opportunities as chief of 
pediatric otolaryngology in large, free-standing, 
university-based pediatric hospital. Exceptional life 
style and investment opportunities in sun belt com- 
munity. Assistant, associate or professor level; salary 
commensurate with appointment. Send CV to: J. 
Gail Neely, MD, Chairman, Department of Otorhino- 
laryngology, University of Oklahoma Health Scien- 
ces Center, P.O. Box 26901, Oklahoma City, OK 
73190. Telephone: (405) 271-5504. Equal opportuni- 
ty employer. 


Practices For Sale 


SELLING YOUR PRACTICE? The AMA journal in 
your specialty is your best place to advertise. Now 
available are very affordable ads that are perfect for 
finding a buyer. Also, Box service is available for 
your convenience and confidentiality. Call our 
“Classified Advertising” office toll free: National 
(800) 237-9851; in Florida (800) 553-8288. 





HADASSAH 
MEDICAL ORGANIZATION 


seeks candidates for appointment as 
Head, Department of Otolaryngology 


at the Hadassah University Hospitals, Jerusalem 
within the framework of the 
Division of Surgery, Hadassah Medical Organization 






































This important post entails experience commensurate with responsibility 
for an in-patient department, ambulatory services, as well as consultant 
services throughout the Hadassah teaching hospitals in Jerusalem. 










The Hadassah Hospitals provide the clinical teaching arm for the 
Hebrew University — Hadassah School of Medicine and the appointment 
is linked with senior academic status at this school, with responsibility 
for otolaryngology teaching at the undergraduate and graduate levels, 
in addition to an active residency program. 
















Salary and other emoluments are at an appropriate high point on Hadas- 
sah medical/academic scales. 









Enquiries and applications accompanied by curriculum vitae and list of 
publications, may be addressed to: 















THE DIRECTOR GENERAL 


HADASSAH MEDICAL ORGANIZATION 
P.O. Box 12000, Jerusalem 91120, Israel, not later than May 1, 1990 








PLEASE NOTE — Address replies to box number 
ads as follows: Box number, , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 



















OTOLARYNGOLOGIST 


We are seeking a fourth well-qualified Otolaryngologist to join our 
expanding department. Our service now has two Attending Physi- 
cians as well as two Physician Assistants and Resident coverage. The 



































department follows a multi-disciplinary approach, working closely Tucson 
with oncologists, radiotherapists, neurosurgeons, general surgeons, 
and speech pathologists and audiologists. Annual volume averages Far, Nose 


6,000 outpatient visits, 275 admissions and 300 surgical procedures. 
The Mary Imogene Bassett Hospital is a regional referral and teaching 
center affiliated with Columbia University. Cooperstown enjoys 
recreational facilities, excellent schools, and a wide range of cultural 
and artistic activities. The village, one of the most visited in the U.S., 
is known for its museums, its air of history, pastoral beauty and its 
resort features. We provide a competitive salary, incentives and free 
benefits including malpractice, paid relocation, generous free time, 
conference leave and annuity participation paid at 1596 of salary. 


& Throat, 
eM 


We are looking for an otolaryn- 
gologist to replace a retiring physician 
in a busy six-physician practice. 









Tucson, Arizona is an expanding 
university community with a popula- 
tion of 550,000 and easy access to 
the mountains, and a multitude of 
recreational opportunities. 

This is an ideal practice situation for 
an energetic individual wanting to be 
rewarded based on productivity. 


Please send CV to: 
STANLEY W. COULTHARD, MD 
Vice President 
6565 E. Carondelet #300 


Tucson, AZ 85710 
(602) 296-8500 






Please send CV and correspondence to: 


Robert Dewell, M.D. 
Chief, Otolaryngology 
The Mary Imogene Bassett Hospital 
One Atwell Road, Cooperstown, NY 13326 
(607) 547-3261 

































THE MARY IMOGENE 


BASSETT HOSPITAL 













ACADEMIC 
OTOLARYNGOLOGY 


The Department of Otolaryngology-Head and Neck Surgery 
at Northwestern University Medical School desires to recruit 
well qualified candidates for a tenure track, full-time faculty 
position. The position will involve teaching, active research, 
administrative respons bilities, and clinical practice of 
otolaryngology-head anc neck surgery. 


Candidates must be board-certified in otolaryngology, and 
must have demonstrated expertise in research and teaching. 
Rank will be based on the candidates qualifications. However, 
candidates aresexpected to qualify for the minimum rank of 
assistant professor. Salary level will be negotiable and will be 
based en the rank and qualifications of the candidate. 


Minority and women cendidates are specifically sought for 
this position. Tae department particularly wishes to consider 


such candidates, along with other applicants when they 
respond to this announcement. Our search committee is 
inquiring ameng faculty а: other institutions for recommenda- 
tions for qualified candidates from these groups. 


A starting date is negotiable. In order to ensure full consid- 
eration, applications should be submitted by April 1, 1990. 


intrested applicants should contact: 
David G. Hanson, MD, Chairman 
Department of Otolaryrgology-Head and Neck Surgery 
Northwestern University Medical School 
303 East Chicago Avenue, Chicago, IL 60611 


Northwestern University is an affirmative action/equal oppor- 
tunity employer. Hiring is contingent upon eligibility to work 
in the United States. 
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CONSULTANT IN CHARGE 


ENT 
(Negotiable Salary) 


GAMA Services, Ltd., one of Saudi Arabia’s leading 
hospital management companies, provides consul- 
taney servises to the prestigious 750-bed RKH Pro- 
gramme. There is a current vacancy for a dynamic 
individual t be the consultant in charge of the ENT 
Departmen! in this highly specialized hospital. 


If you are interested in seeking this challenging posi- 
tion, you must have Board certification with a mini- 
mum of fiveyears in this specialized field. Benefits for 
thismarriec /single status two-year renewable contract 
include: tres, fully furnished accommodations, poten- 
tially tax free salary, four weeks leave for every six 
months cf service, first-class airfare (including R&R), 
two months salary bonus on satisfactory completion 
of contract, and more 


Please senda current resume, copies of credentials, and 
salary requirements to: 


KAMA Enterprises, Inc. 
Dept. ENT 
4380 SW Macadam Ave., Suite 490 





SAUDI ARABIA N 














Portland, OR 97201 
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The Southern California Permanente Medical Group 
offers you the freedom to concentrate on patient care. 

We are a well-established, prepaid health care program. 
Our multispecialty group practice is a partnership composed 
of and managed by SCPMG physicians. 

We are currently accepting applications from board 
eligible/certified ENT/Head & Neck Surgeons for posi- 
tions at Kaiser Permanente Medical Centers throughout 
Southern California. 

Our compensation is competitive and benefits are 
outstanding. They include: professional liability, medical 
and dental coverage, vacation and sick leave, continuing 
education, life insurance and retirement plans. After two 
years full-time employment, physicians are eligible to be 
considered for partnership. 

For a physician application, please call (800) 228-5278. 
If calling from outside of California, please call (800) 
541-7946 or send your curriculum vitae to: Physician 
Recruitment, Dept. 016, Walnut Center, Pasadena, CA 
91188-8013. 





Equal Opportunity Employer M/F/H 


KA 


IAISER PERMANENTE 
Good People. Good Medicine. 





Otolaryngologist 


Board-certified/-eligible otolaryngologist 
needed as associate to join an active four- 
physician section of otolaryngology, 
practicing all aspects of modern 
otolaryngology. 


This 200-physician, multi-specialty clinic 
serves as a referral center for surrounding 
areas of northeastern Pennsylvania and the 
Southern Tier of New York State. Affiliated 
with progressive 366-bed hospital. State-of- 
the-art diagnostic and operative equipment 
available. Medical school teaching affiliation 
provides a stimulating environment. 





Area provides attractive living conditions 
with ample seasonal recreation 
opportunities. Easy access to major 
metropolitan areas. Excellent salary and 
fringe benefits. 


Respond with curriculum vitae to: 


GUTHRIE CLINIC 


Sayre, PA 18840 * (717) 888-5858 


ATTENTION: 
G.V. Ippolito, Vice President 














OTOLARYNGOLOGIST 


Excellent opportunity for a B.C., В.Е. Otolaryngologist to 
join a busy two-man ENT group. Special interest in Pe- 
diatrics ENT, Otolaryngic Allergy and Head and Neck 
Surgery is desired. 


Fully equipped, modern office, including ICS Computer- 
ized Rotary Chair. 


University town with medical school. Clinical faculty af- 
filiation available. Close-by outstanding recreational ar- 
eas (water sports, skiing, etc.), two fully equipped ma- 
jor hospitals. 


Competitive salary with benefits leading to early part- 
nership. 


Send CV and three references to: 


Joseph B. Touma, M.D. 
Huntington Ear Nose and Throat Clinic 
1616 13th Avenue, #100 
Huntington, West Virginia 25701 
Phone: (304) 522-8800 


Head and Neck 
Surgical Oncology 
Fellowship 


A one-year fellowship is available 
in a high volume Surgical 
otolaryngology service at the 
Buffalo General Hospital, 
the major teaching affiliate of the 
State University of New York 
at Buffalo. 


Candidates must be board- 
eligible or board-certified. 


Inquiries may be directed to: 


Jean George Haar, MD 


Buffalo General Hospital 
100 High Street 
Buffalo, New York 14203 
(716) 845-2032 EOE 





UNIVERSITY OF CALIFORNIA 
SAN FRANCISCO 
ACADEMIC EMPLOYMENT OPPORTUNITY 


Assistant Professor in Residence 
Chief, Department of Otolaryngology- 
Head and Neck Surgery 
San Francisco General Hospital 


Full-time academic position with an emphasis on 
maxillofacial trauma and reconstructive surgery. 


Appointee will function as Chief of the ENT service at 
SFGH and will be expected to participate in the clini- 
cal, teaching and research activities of the department. 


Requirements: Board-certification in otolaryngology- 
head and neck surgery; fellowship and/or extensive 
clinical experience preferred. 

Position available: May 1, 1990. 


Send resume and letters of recommendation to: 


Roger Boles, MD 
Search Committee Chairman 
Box 0342, Department of Otolaryngology 
UNIVERSITY OF CALIFORNIA 
San Francisco, CA 94143 
The University of California, San Francisco is an equal oppor- 


tunity/ affirmative action employer. Women and minorities are 
encouraged to apply. 


FELLOWSHIP 
IN 
PEDIATRIC OTOLARYNGOLOGY 
JULY 1, 1991 


A two-year fellowship program is available con- 
sisting of one year devoted to clinical activities and a 
second year devoted to research activities. 

Theclinical fellowship year will involve intensive 
experience in all phases of ear, nose and throat 
diseases in children, including otology, rhinology, 
bronchoesphagology, head and neck reconstructive 
surgery and training in cleft palate related problems. 

Theaim of the research fellowship, sponsored by 
the National Institutes of Health (NIDCD), is for the 
trainee to develop skills in clinical and laboratory 
research which will be utilized to his/her career in 
academic pediatric otolaryngology. Requirement: U.S. 
citizen or permanent resident. 

The fellowships are under the direction of 
Charles D. Bluestone, MD and Sylvan E. Stool, MD. 

Contact: 

Department of Pediatric Otolaryngology 
CHILDREN'S HOSPITAL OF PITTSBURGH 
One Children's Place 

3705 Fifth Avenue at DeSoto Street 
Pittsburgh, РА 15213-2583 








University of California, San Francisco 
Academic Employment Opportunity 


OTOLOGIST/NEUROTOLOGIST 


Assistant Professor of 
Clinical Otolaryngology 
DEPARTMENT OF OTOLARYNGOLOGY 


Full-time academic position. Appointee will be 
expected to function as a neurotologist/skull base 
surgeon and participate in the clinical, teaching and 
research activities of the department. Immediate 
invcivement in the cochlear implant project and tem- 
poral bone dissection course is expected. 


Requirements: Board-certification in Otolaryngology- 
Head and Neck Surgery; fellowship training and/or 
research experience in neurotology/skull base surgery. 


Position available: March 1, 1990. 
Send resume and letters of recommendation to: 


Robert A. Schindler, MD 
Search Committee Chairman 
Box 0€58, Department of Otolaryngology 


UNIVERSITY OF CALIFORNIA 
San Francisco, CA 94143 


The University of California, San Francisco is an equal 
opportunity/affirmative action employer. Women and 
minorities are encouraged to apply. 


* 
KAISER PERMANENTE 
Northwest Permanente PC. 
Physicians and Surgeons 


OREGON 


Excellent opportunity for 
board-certified/-eligible 
otolaryngologist to join Kaiser 
Permanente’s 31-physician 
muki-specialty group in Salem, 
Oregon's capital city. 


Full range cf professional 
services provided for 30,000 
plar members in area. Beautiful 
recreation area with easy 
access to mountains and 
beaches. Excellent salary/ 
benefits; senior physician and 
shareholder standing after two 
years; sabbatical and paid 
liability coverage. 


Forward С\ and inquiry to: 
Regional Medical Director 


NORTHWEST PERMANENTE 


3600 North Interstate Avenue 
Portland, OR 97227 


yw UNIVERSITY COLLEGE LONDON 
UCL INSTITUTE OF LARYNGOLOGY & OTOLOGY 


[RÀ | 
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Southwestern 
Michigan 


Otorhinolaryngologist 


Immediate opening for a board certified 
or board eligible Otorhinolaryngologist to 
join a very busy Otorhinolaryngology 
practice in Michigan. Please ferward your 
curriculum vitae in confidence to: Confi- 
dential Reply Service, Dept. O-SS, 
Thompson Recruitment Advertis- 
ing, 3000 Town Center, Suite 
1600, Southfield, М1 48075. All 
replies will be forwarded to our client un- 
opened. No phone calls pease. Our 
client is an equal opportunity employer. 


UCMSM 


CHAIR IN OTORHINOLARYNGOLOGY 


Applications are invited for the Established University 
of LondonChair in Otorhinolaryngology, available from 
1st October 1990 consequent upon the retirement of 
Professor Sir Donald Harrison, MD, MS, PhD, FRCS. 
The Chair is currently based in the Instizute of 
Laryngology & Otology, University College & 
Middlesex School of Medicine. 


Further details can be obtained from: The Provost, 
University College London, Gower Street, London, 


WC1E 6BT. Tel. 01-380 7234. Fax. 01-388 5412 


Closing date for receipt cf applications 


Tues. 17th April 1990 





NORTHWESTERN UNIVERSITY MEDICAL SCHOOL * Dept. of Otolaryngology —Head and Neck Surgery 


BASIC LANDMARK BASED TELESCOPIC 
SINONASAL SURGERY 


A Comprehensive Approach and Hands-On Tutorial 


Course Directors: 





N | George A. Sisson, Sr., M.D. 
2), John Т. McMahan, M.D. 
= p /. Faculty: 
24 ======= Raja Atiyah, M.D. 
; rores Stephen Becker, M.D. 
Sey Fred Bressler, M.D. 
Peter Costantino, M.D. 
Garrett Herzon, M.D. 
Toni Levine, M.D. 
Location: Harold Pelzer, M.D. 











Northwestern University 
Department of Otolaryngology 
David G. Hanson—Chairman 


Eric Russell, M.D. 
Maisie Shindo, M.D. 


CME: 14 Hours 


Date: 
June 2 & 3, 1990 
(Other dates to be announced.) 





For further information, contact course coordinator: 
Ms. Toni Carter, 707 N. Fairbanks, Passavant Bld., Suite 922, Chicago, Illinois 60611 • (312) 908-8899 





THE NEW YORK EYE AND EAR INFIRMARY *' INSTITUTE FOR CONTINUING MEDICAL EDUCATION 


The 63rd Annual Clinical Conference of the Alumni Association 
of The New York Eye and Ear Infirmary 


OTOLARYNGOLOGY: NEW PERSPECTIVES FOR THE 1990's 


SATURDAY, May 19, 1990 

Omni Park Central Hotel 

Seventh Avenue at 56th Street • New York, New York 
Conference Director: Kenneth F. Mattucci, M.D. 

Chairman, Dept. of Otolaryngology/Head and Neck Surgery: Frank E. Lucente, M.D. 
FACULTY TOPICS 


Y.B. Choo, M.D. Washington and the Future 
Hector R. Giancarlo, M.D. Practice of Otolaryngology 


Jerome C. Goldstein, M.D. Lyme Disease — 

Frank E. Lucente, M.D. Otolaryngological Manifestations 
Kenneth F. Mattucci, M.D. AIDS— Ethical and Surgical Issues 

Eileen Lieberman-Shiano Management of Salivary Gland Neoplasms 


Michael Setzen, M.D. Velopharyngeal Insufficiency— 
Gary Wormser, M.D. Diagnostic & Therapeutic Implications 


J. Swift Hanley Award 
REGISTRATION 
Fee is $250; $75 for Residents and Fellows. Contact Mrs. Sylvia Sorrentino, Institute for 
Continuing Medical Education, The New York Eye and Ear Infirmary, Second Avenue at 
Fourteenth Street, New York, NY 10003. Telephone (212) 598-1430. 


The Institute for Continuing Medical Education of The New York Eye and Ear Infirmary 
designates this continuing medical educational activity for 7 credit hours in Category 1 
ofthe Physician's Recognition Award of the AMA. The New York Eye and Ear Infirmary 

is a teaching affiliate of the New York Medical College. 





For Rhinorthea and Congestion‘ 





The . 
Multi-Patient 
Prescription 


B.1.D. Titratable Tablets 
B.1.D. RYNATAN -S* 


A YNATAN, B.I.D. 


ITRATABLE TABLETS 


ich capsule-shaped tablet contains: pherylephrine tannate, 25 mg; 
lorpheniramine tannate, 8 mg; pyrilamine zannate, 25 mg. 


‘ent pending. RYNATAN*-S isthe combination of RYNATAN* Pediatric Suspension 
Гог) and a 10 mL calibrated cal syringe. 


ien used for symptomatic relief of coryza ard nasal congestion in allergic rhinitis or 
common cold. 


ase:see the following page for prescribing information. 


* Convenient Oral Syringe 
* By Prescription Only 


RYNATAN-G 30. 


PEDIATRIC SUSPENSION 
4 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


© 1989 Carter-Wallace, Inc 


ЎЎ, WALLACE LABORATORIES 
W Division of Carter-Wallace, Inc 
® 


Cranbury, New Jersey 08512 





RYNATAN 22 


TITRATABLE TABLETS 


capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 


RYNATAN-G 32. 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 





Description RYNATAN* is an antihistaminic/decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 
Phenylephrine Tannate 25mg 
Chlorpheniramine Tannate 8 mg 
rilamine Tannate 25 mg 
Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 
Phenylephrine Tannate 5mg 
Chlorpheniramine Tannate 2mg 
rilamine Tannate 
Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
saccharin sodium, sucrose. 


Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chlorpheniramine and 
pyrilamine. 


Indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapy should be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
and patients sensitive to any of the ingredients or related compounds. 


Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcohol or other CNS depressants (e.g., hypnotics, 
sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
in children, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long term animal studies 
have been performed with RYNATAN®. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children and comatose patients. If gastric 
lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 


Dosage and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults — 1 or 2 tablets. 

RYNATAN Pediatric Suspension: Children over six years of age — 5 to 10 mL (1 to 2 
teaspoonfuls); Children two to six years of age — 2.5 to 5 mL (Veto 1 teaspoonful); 
Children under two years of age — Titrate dose individually 


How Supplied RYNATAN® Tablets: buff, capsule-shaped, compressed tablets in 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. 
bottles (NDC 0037-0715-67, labeled RYNATAN®-S*) and in pint bottles (NDC 
0037-0715-68). 


Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat — 
above 40°C (104°F). 

RYNATANS Pediatric Suspension — Store at controlled room temperature — between 
15°С—30°С (59^F—86*F); protect from freezing. 

*Patent Pending 

RYNATANE-S is the combination of RYNATAN Pediatric Suspension (4 fl. oz.) and a 
10 mL, calibrated, oral syringe. 
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Twenty-third Annual 
1990 Iowa Head and Neck Cancer and 
Reconstructive Surgery Course 


May 21-25, 1990 










Course Director: Douglas E. Dawson, M.D., Iowa City, Iowa 
Assistant Director: James L. Netterville, M.D., Nashville, Tennessee 
Guest Faculty: Jack L. Gluckman, M.D., Cincinnati, Ohio 

Paul Donald, M.D., Sacramento, California 







This one-week course, designed for both residents and practicing head and neck surgeons, 
will provide a comprehensive review of the current techniques in the management and 
reconstruction of head and neck neoplasms. Areas covered will include treatment of salivary 
gland, eral cavity, oropharyngeal, laryngeal, and thyroid carcinomas. Cadaver dissection 
under t^e supervision of the faculty to include practical applications of myocutaneous flaps 
will be offered. Approved for 40 hours CME credit. A concurrent course in Head and Neck 
Cancer and Reconstructive Surgery for Nurses will be given May 21-24, 1990. 


Fee $1,200.00 


Residerts with a letter from department head will receive a 50 percent reduction on their fee. 











Enrollment is limited to 60 participants. 






For further information contact: 
Marilyn Broxey 
Department of Otolaryngology — Head and Neck Surgery 
The University of Iowa Hospitals and Clinics 
Iowa City, lowa 52242 
319/356-2166 











CO ee er 


Sixth Annual 
1990 Iowa Head and Neck Cancer and 
Reconstructive Surgery Course for Nurses 


May 21-24, 1990 











Guest Faculty: Laurel Archer Copp, R.N., Ph.D. 
Chapel Hill, North Carolina 






This feur-day nursing course will present the comprehensive management of patients with 
head ага neck cancer. Topics covered will include current treatment regimes, nursing 
interventions, and psychological and social considerations. 


Fee: $250.00 
Enrollment is limited to 40 









For further information contact: 
Marilyn Broxey 
Department of Otolaryngology —Head and Neck Surgery 
The University of Iowa Hospitals and Clinics 
Iowa City, Ilowa 52242 
319/356-2166 
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Instructions for Authors 


NOTE: Please read these instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 
Send manuscripts by first-class mail to Byron J. Bailey, MD, 


Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
765-9040. Manuscripts are received with the understanding that 
they are not under simultaneous consideration by another publi- 
cation. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for pub- 
lication must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association’s tak- 
ing action in reviewing and editing my submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all copyright own- 
ership to the AMA in the event that such work is published by the AMA.” 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 
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